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Vorbemerkung

Die Einrichtungen der Forschung und der wissenschaftlichen Infrastruktur, die sich in der Leib-
niz-Gemeinschaft zusammengeschlossen haben, werden von Bund und Landern wegen ihrer
Uberregionalen Bedeutung und eines gesamtstaatlichen wissenschaftspolitischen Interesses
gemeinsam aullerhalb einer Hochschule gefbérdert. Turnusmalig, spatestens alle sieben
Jahre, Uberprifen Bund und Lander, ob die Voraussetzungen fir die gemeinsame Férderung
einer Leibniz-Einrichtung noch erflllt sind."

Die wesentliche Grundlage fiir die Uberpriifung in der Gemeinsamen Wissenschaftskonferenz
ist regelmaRig eine unabhangige Evaluierung durch den Senat der Leibniz-Gemeinschaft. Die
Stellungnahmen des Senats bereitet der Senatsausschuss Evaluierung vor. Fur die Bewertung
einer Einrichtung setzt der Ausschuss Bewertungsgruppen mit unabhangigen, fachlich ein-
schlagigen Sachverstandigen ein.

Vor diesem Hintergrund besuchte eine Bewertungsgruppe am 3. und 4. Dezember 2025 das
IKZ in Berlin. Ihr stand eine vom IKZ erstellte Evaluierungsunterlage zur Verfigung. Die we-
sentlichen Aussagen dieser Unterlage sind in der Darstellung (Anlage A dieser Stellung-
nahme) zusammengefasst. Die Bewertungsgruppe erstellte im Anschluss an den Besuch den
Bewertungsbericht (Anlage B). Das IKZ nahm dazu Stellung (Anlage C). Der Senat der Leib-
niz-Gemeinschaft verabschiedete am 7. Juli 2026 auf dieser Grundlage die vorliegende Stel-
lungnahme. Der Senat dankt den Mitgliedern der Bewertungsgruppe und des Senatsaus-
schusses Evaluierung fur ihre Arbeit.

1. Beurteilung und Empfehlungen
Der Senat schliefdt sich den Beurteilungen und Empfehlungen der Bewertungsgruppe an.

Das Leibniz-Institut fur Kristallziichtung im Forschungsverbund Berlin bietet wissenschaftliche
Dienstleistungen flir akademische und industrielle Zwecke an. Es wird daher von Bund und
Landern als Einrichtung geférdert, die in erheblichem Umfang wissenschaftliche Infrastruktur-
aufgaben wahrnimmt. Das Leistungsportfolio umfasst die Herstellung malangefertigter Kris-
talle, Nanostrukturen und dinner Schichten sowie weitere Angebote, etwa zur Charakterisie-
rung oder Modellierung. Zu deren Weiterentwicklung betreibt das IKZ intensive materialwis-
senschaftliche Forschung. Auf seinem Spezialgebiet, der Zuchtung von Volumeneinkristallen,
ist es eine der fihrenden Einrichtungen in Europa.

Die Arbeiten gliedern sich in vier Abteilungen mit jeweils zwei Sektionen. Deren Leistungen
werden einmal als ,exzellent’, viermal als ,sehr gut bis exzellent’, zweimal als ,sehr gut’ und
einmal als ,gut bis sehr gut‘ bewertet. Das Institut stellt Kristalle mit einzigartigen Eigenschaften
her, die u. a. flr grofde wissenschaftliche Verbundprojekte bendétigt werden. So werden hoch-
reine Germaniumkristalle fir die Erforschung von Neutrinos (LEGEND-1000-Projekt) oder
grolde Siliziumkristalle zur Messung von Gravitationswellen (Einstein-Teleskop) am IKZ entwi-
ckelt. Die Kristalle kommen zudem bei einer Vielzahl von Unternehmen und Forschungsein-
richtungen zum Einsatz, zum Beispiel in Leistungselektronik und Metrologie. Fur die Arbeiten

T Ausflihrungsvereinbarung zum GWK-Abkommen Uber die gemeinsame Forderung der Mitgliedsein-
richtungen der Wissenschaftsgemeinschaft Gottfried Wilhelm Leibniz e. V.
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des IKZ sind haufig seltene Rohmaterialien nétig. Das IKZ sollte seine Aktivitaten zu deren
Wiederverwertung ausweiten und auch sein Portfolio an Lieferanten diversifizieren. Die For-
schungen, auf denen die Angebote des IKZ aufbauen, betreffen die Identifikation, Untersu-
chung und Weiterentwicklung kristalliner Materialien, die oft noch weit von der Anwendungs-
reife entfernt sind. Sie fihren wie empfohlen mittlerweile zu einer weit héheren Zahl an Verof-
fentlichungen in begutachteten, teilweise sehr hochrangigen Zeitschriften. Der Technologie-
transfer gelingt sehr gut, insbesondere die Ausgriindung von vier Unternehmen seit 2019 ist
ein bemerkenswerter Erfolg. Zudem halt das IKZ 52 Patente in 23 Patentfamilien.

Nachdem das IKZ von 2013 bis 2018 kommissarisch geleitet wurde, ibernahm kurz vor der
vergangenen Evaluierung der derzeitige Direktor die Institutsleitung. Das von ihm entwi-
ckelte Institutskonzept wurde damals als sehr vielversprechend eingeschatzt. Zur Umsetzung
wurden die innere Organisationsstruktur ab 2019 angepasst und zudem die Arbeiten enger an
den Bedarf in der industriellen Anwendung herangefihrt, woflir Bund und Lander ab 2023 die
institutionelle Férderung um 2,1 Mio. € im Jahr erhohten. Die veranderte Struktur und das an-
gepasste Forschungskonzept haben sich bewahrt, und das Institut hat das damit einherge-
hende finanzielle und personelle Wachstum um 16,5 VZA gut bewaltigt. Dem zusétzlichen
Raumbedarf begegnet das IKZ derzeit durch die Anmietung von Flachen der HU Berlin. Sitz-
land und Institut prifen alternative langfristige Losungen, auch vor dem Hintergrund der be-
grenzten Energieeffizienz des Institutsgebaudes. Das IKZ hat zudem seine Gerateinfrastruktur
umfanglich modernisiert und erweitert.

Der Direktor und ein weiterer Abteilungsleiter sind gemeinsam berufene Professoren an der
HU bzw. TU Berlin. Es ist vorgesehen, klinftig auch die Ubrigen beiden Abteilungsleitungen
zusammen mit Hochschulen zu besetzen. Die friheren Plane dazu hat das IKZ wie vor sieben
Jahren empfohlen an die neue Institutsstrategie angepasst. Derzeit steht eine gemeinsame
Besetzung mit der BTU Cottbus-Senftenberg kurz vor dem Abschluss. Die vierte Abteilungs-
leitung ist ruhestandsbedingt 2028 neu zu besetzen. Es muss nun zlgig entschieden werden,
mit welcher Partnerhochschule die gemeinsame Berufung durchgefiihrt werden soll.

Aufbauend auf den Fortschritten, die Bund und Lander seit 2023 mit zusatzlichen Mitteln er-
mdglichten, hat das Institut Planungen flir eine weitere Erhéhung der institutionellen Forde-
rung vorgelegt (ca. 4 Mio. € pro Jahr ab 2029). Damit mdchte das IKZ die Arbeiten noch naher
an die industrielle Verwertung heranfiihren und sich zudem als Trainings- und Ausbildungs-
standort fur die Kristallziichtung etablieren. Die prinzipiell schlissigen Plane umfassen auch
eine flnfte Professur. Sie missten vor einer Antragstellung unter Beachtung der Hinweise im
Bewertungsbericht fortentwickelt werden. Im SAE erlauterten die zustadndigen Fachressorts,
dass die Planungen inzwischen verandert wurden und nun eine Antragstellung fur eine um-
fangreichere MalRnahme (,grofRer strategischer Sondertatbestand“) geplant werde. Inwieweit
diese Planungen schlussig sind und zu einer Erhohung der institutionellen Férderung ab 2030
fuhren sollten, ist in dem daflir vorgesehenen Begutachtungsverfahren zu entscheiden.

Der Senat wirdigt, dass die Zahl der Promotionen und der beschéftigten Promovierenden
empfehlungsgemal deutlich angestiegen ist. Das Institut sollte angesichts der eigenen Ziele
die durchschnittliche Promotionsdauer von 4,4 Jahren senken. Der Frauenanteil beim wissen-
schaftlichen Personal befindet sich mit 27 % ungefahr auf dem gleichen Niveau wie bei der
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vergangenen Evaluierung. Klnftig muss das Institut mehr Wissenschaftlerinnen insbesondere
fur FUhrungspositionen gewinnen.

Zu den Ertragen fiur laufende MalRnahmen tragen Drittmittel einschlieRlich Auftragsarbeiten
27 % bei (Durchschnitt der Jahre 2022—-2024); mit dem Verkauf von Kristallen erwirtschaftet
das IKZ jahrlich etwa 700.000 €. Der deutliche Anstieg der DFG-Foérderung von 0,3 Mio. € auf
1,1 Mio. € pro Jahr ist ein beachtlicher Erfolg. Es wird begri3t, dass sich das Institut selbst
eine angemessene Zielquote fur Drittmittel in Hohe von 35 % der Gesamtertrage setzt. Das
IKZ hat das Potenzial, insbesondere mehr EU-Verbundvorhaben und industriefinanzierte Pro-
jekte einzuwerben. Zudem sollte geprift werden, wie durch die Verwertung von Technologie-
entwicklungen héhere Ertrage generiert werden kdénnen.

Fir die Mitglieder des Wissenschaftlichen Beirats existieren Regeln zum Umgang mit Rol-
lenkonflikten. Zu deren Vermeidung ist es aus Sicht des Senats jedoch erforderlich, dass das
Aufsichtsgremium des Instituts keine Mitglieder von kooperierenden akademischen Einrich-
tungen und Industrieunternehmen mehr beruft. AuRerdem wird empfohlen, die Zahl der au-
Rerhalb Deutschlands beschaftigten Mitglieder und wie vorgesehen der Wissenschaftlerinnen
im Beirat zu erhdhen.

Zentraler Hochschulpartner des Instituts ist die HU Berlin; die Zusammenarbeit umfasst die
gemeinsame Berufung des Direktors und vier joint labs. Neben langfristigen Verblinden zur
Entwicklung von Forschungsinfrastrukturen (LEGEND-1000-Projekt und Einstein-Teleskop)
beteiligt sich das IKZ auch fihrend an dem NFDI-Konsortium FAIRmat. Im hochspezialisierten
Bereich der Kristallzlichtung kooperiert das Institut mittlerweile mit allen wesentlichen nationa-
len Unternehmen. Die Zusammenarbeit auf europaischer Ebene sollte weiter ausgebaut wer-
den. Im akademischen Bereich bestehen Uber Europa hinaus Forschungskooperationen mit
US-amerikanischen und chinesischen Universitaten, bei deren Ausgestaltung das IKZ umsich-
tig vorging. In den kommenden Jahren mussen Leitung und Gremien des IKZ angesichts der
gestiegenen Anforderungen an die Forschungssicherheit weiterhin ein besonderes Augen-
merk auf dieses Thema legen.

2. Zur Stellungnahme des IKZ

Der Senat begrifit, dass das IKZ beabsichtigt, die Empfehlungen und Hinweise aus dem Be-
wertungsbericht bei seiner weiteren Arbeit zu bertcksichtigen.

3. Forderempfehlung

Der Senat der Leibniz-Gemeinschaft empfiehlt Bund und Landern, das IKZ als Einrichtung der
Forschung und der wissenschaftlichen Infrastruktur, die in erheblichem Umfang wissenschaft-
liche Infrastrukturaufgaben wahrnimmt, auf der Grundlage der Ausfiihrungsvereinbarung WGL
weiter zu férdern.
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1. Key data, mission, and organisation

Key data

Year established: 1992
Admission to joint funding by Federal and 1992
Lander Governments:

Admission to the Leibniz Association: 1992

Year of last statement by the Leibniz Senate: 2019

Legal form: non-independent member of the For-
schungsverbund Berlin e. V. (registered as-
sociation)

Responsible department at Ldnder level: Berlin Senate Department of Higher Educa-
tion and Research, Health and Long-Term
Care

Responsible department at Federal level: Federal Ministry of Research, Technology
and Space (BMFTR)

Revenue (2024)
€ 13.0m revenue from institutional funding
€ 5.3m revenue from project grants

€ 0.6m revenue from services.

Number of staff (as of 30 June 2025)
81 individuals “research and scientific services”
42 individuals “science supporting staff (laboratories, technical support etc.)”

11 individuals “science supporting staff (administration)”

Statutory mission

»1he Institute is an institution with a service function for research. With regard to its service
function, problems in the field of basic research and applied research are therefore tackled.
The institute sees itself as a link between basic research and applied research as well as
industrial application. The tasks of the Institute are derived, in particular, from the requirements
of crystalline materials in order to research and develop technical solutions to societal chal-
lenges. Modern topics include artificial intelligence (microelectronics, photonics, sensor tech-
nology, etc.), environmentally friendly energy supply (power electronics, photovoltaics, etc.)
and health (detection, lasers, etc.). The Institute focuses on tasks such as:

o The preparation of the scientific-technical basis for the growth of crystalline materials
in the field of nanostructures, thin films and volume crystals. Volume crystals are the
focal point of the institute’s growth research and development tasks.
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e Modern materials research in the field of structural, chemical and opto-electronic char-
acterization to provide crystalline materials of the highest quality with tailor-made tasks
as well as their evaluation for present and future applications.

e Growing of special crystals as unique items e. g. for solving fundamental scientific-
technical problems as well as the preparation of high-quality processed crystals (e. g.
prototype research) for electronic and photonic applications.*

Organisation

FVB Board of Trustees
Chairwoman: SenDirigin Dr. Jutta Koch-Unterseher

IKZ Institute Board FVB Board IKZ Scientific Advisory Board

Chairman: Dr. Bjdirn Maul

Spokesman: Prof, Dr. Stefan Eisebitt

Chairman: Prof. Or. Jan Ingo Flege

Scientific
Council
Chairman: Dr. Martin Albrecht

Director
Praf, Dr, Thomas Schrader

Works Council

Managing Director

Strategic Science
Management

Dr. Maike Schroder

Public Relations

Martin Bihnke

Chairman: Dr. Steffen Ganschow Stefanie Griber

Department
Volume Crystals

H: Prof. Dr. Matthias Bickermann / D: PD Dr, hakil, Radhakrishnan Sumathi

Department
Nanostructures & Layers
H: Dr. Jutta Schwarzkopf / D: Dr. Jens Martin

Section Section Section Section
Semicond uctor Thin - Oxides &
S S duct: -
Nanostructures Oxide Films emiconduictors Fluorides
Dr. Jens Martin Dr. Jutta Schwarzkopf PD Dr. hatil. Radhakrishnan Sumathi || Prof. Dr. Matthias Bidrermann
Department Department

Application Science
H: Prof. Dr. Thomas Schrader / D: Dr. Thomas Straubinger

Materials Science
H: Dr. Martin Albrecht / D Dr. Natasha Dropka

Section Section Section Section
Experimental Fundamental Crystalline Materials || Crystalline Materials for
Characterization Description for Photonics Electronics

Dr. Martin Albrecht Praf, Dr. Thomas Schrider

Dr. Matasha Dropka Dr. The mas Straubinger

Technical Services
Workshop | Construion | Equipment | Fadlility

General Service
Head: Dr. Janet Zapke

Administration
Purchasing | Finance | Personnel | IT

The IKZ is part of the Forschungsverbund Berlin e. V., which is an association of seven scien-
tifically independent research institutes in the fields of natural, environmental, and life sciences
as well as mathematics that share a joint administration.

Internally, the institute has been organized into four scientific departments since 2019. Each
department comprises two sections, in which research groups and junior research groups carry
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out projects. The sections are led by senior scientific staff, two of whom are jointly appointed
with neighboring universities. The four departments are set up in an organizational matrix, with
the “Nanostructures and Layers” and the “Volume Crystals” departments presenting the core
activities on crystal synthesis, and the “Materials Science” and “Application Science” depart-
ments interacting with them, supporting the transition from research to technology transfer.

The IKZ has defined the following six “Focus R & D topics”, i. e. research activities that are tack-
led by a combined effort by different sections across the departments: digitalization of material
science, semiconductor- and oxide-based quantum materials, innovative materials for laser
applications, materials for oxide electronics (Ga20s3), and next-generation power electronics (-
Gaz0s).

2. Overall concept and core results
Overall concept

The IKZ is a research infrastructure institute with the mission to provide customer-designed crys-
talline materials to research institutions and industry that are not available from commercial com-
panies. It aims to be a leading science and technology center in the field of crystal growth, with
the goal of developing high-quality crystalline materials with tailored properties. The IKZ covers
basic, applied, and pre-industrial research and development (i. e., technology readiness levels
1-7), with both theoretical and experimental approaches in the areas of plant engineering, nu-
merical simulation, and crystal growth. It investigates nanostructures, thin films, and volume
crystals, the latter of which it considers its key expertise.

Research

The IKZ concentrates on basic research on crystals, particularly on the synthesis of new crystal-
line materials. Its main fields of expertise in synthesis methods are volume crystal growth and thin
films. It recently added expertise in artificial crystals based on hybrid heterostructures created
through layer transfer and microstructure printing (e. g., twisted perovskite heterostructures).

Technology and knowledge transfer

At the IKZ, two technology transfer channels are established that are supported by a dedicated
Strategic Science Management support unit:

e In the area of “innovations in crystalline materials”, the IKZ aims to improve crystalline
materials that are already well-established commercially (e. g., Si, Ge, GaAs, InP, SiC).
The main route of transfer is via direct cooperation contracts with leading national and
European crystal growth companies. Further partners are plant engineering companies.

¢ In the area of “innovations by crystalline materials”, the IKZ focuses on bringing new ma-
terials that were developed at the institute into application by providing crystalline materi-
als as prototypes with sufficient size and reliable properties. Examples are gallium oxide
or aluminium nitride.

o The IKZ is also active in knowledge transfer and set up a public relations unit in 2019.
Main activities include annual winter and summer schools, a crystal exposition in the new
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IKZ foyer area, guided tours of the institute, and participation in the Berlin Long Night of
Sciences.

Research infrastructures

The IKZ provides custom-made crystals for research or development that are not commercially
available. Sales are on the scale of € 4m (total 2019-2024) and were placed by a total of 84 (often
regular) customers. Orders are typically limited in financial volume (< € 10k), but sometimes much
larger. It is a challenge that orders for offers are frequently not placed by university customers for
lack of research funding.

Core results

Results of the sections

The IKZ sections (see chapter 7) were asked to identify core results.

Department Nanostructures and Layers:

e Section Semiconductor Nanostructures: Misfit dislocation (MD) networks in Si/SiGe hetero-
structures as a promising material for quantum technology were investigated. Strained Si
layers above critical thickness were grown and characterized using electron channelling
contrast imaging and Monte Carlo simulations. The threading dislocation density
(TDD)/MD length ratio was constant for given parameters.

e Section Thin Oxide Films: High-quality Ga.Os-based oxide films were developed for lateral
and vertical power devices. Homoepitaxial films were grown via MOVPE with high growth rate
and high crystalline perfection up to a film thickness of several micrometers, maintaining
smooth surface morphology. Precise control of the n-type conductivity was achieved by Si
doping. Research activities led to several patents and the foundation of the start-up NextGO
Epi in 2025.

Department Volume Crystals:

e Section Semiconductors: Using an industry-scale FZ puller that was commissioned in
2021, a research project for the development of an 8” silicon growth process was initiated
in collaboration with the industry partner PVA TePla. By 2024, a crystal diameter of 7” was
achieved.

e Section Oxides and Fluorides: In research on GaOs bulk crystals for power electronics
applications, both 2” diameter and n-type doping were demonstrated, which was then
handed over to the Application Science department.

Department Materials Science:

e Section Experimental Characterization: In collaborative projects such as Advanced UV for
Life, the French GaNEX, as well as industrial partnerships with ams-OSRAM, AIN templates
for AlGaN-based deep-UV emitters were investigated, focusing on reducing threading dislo-
cation density (TDD) and assessing its impact on device performance. These insights guided
new strategies for optimizing AIN pseudo-substrates in UV optoelectronics.
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Section Fundamental Description: Artificial intelligence and machine learning techniques
were applied to identify key process parameters, enable real-time prediction of process dy-
namics, and to identify process and furnace design parameters. This has been used for the
design of Cz furnaces for the growth of semiconductors, oxides and fluorides at various
scales.

Department Application Science:

Section Crystals for Photonics: Building on a Czochralski growth technology for high-qual-
ity KTF (KTbsF1o), fluoride crystals for optical isolators, which can replace conventional
TGG crystals in optical isolators for pulsed lasers with high average output power, enabled
a technology transfer cooperation with the Japanese company Oxide (2024-2026).

Section Crystals for Electronics: A prototype line for the fabrication of 2” semiconductor
substrates was set up (in particular AIN, Ga;03). With extended specialized infrastructure,
a process for the growth and fabrication of AIN prototype substrates with 1” diameter, good
crystalline quality and epi-ready surface was developed, which led to UVC-LED-device-
structures. Based on this, a patent was filed in Germany (DE102022119343) and the US
(pending application).

The IKZ holds (as of 2024) 23 patent families comprising 52 patents, 9 of which were granted
since 2022. Since 2019, the IKZ has founded three spin-off companies:

e Tailored X-Ray Products (TXP, together with DESY, founded in 2021) addresses the
need at modern synchrotron facilities to allow various beamlines an individual choice
of time pattern, independent of the synchrotron ring electron filling pattern. Its active X-
Ray optics tools are in the prototyping phase.

o NextGoEpi was founded in 2025 to commercialize Ga,O3 epi-wafers. The team joined the
Innovation Network for Advanced Materials (INAM) and won the AdMalLab competition
in 2023.

o Together with HU Berlin, in 2025, the GLAIDE Data start-up company on research data
management consulting was launched.

¢ |n addition, the Quantum Grade Materials company (qgm) is in the founding process.
It aims to deliver isotope pure silane and germane CVD gases.

2022 2023 2024
Numbers of publications number (of | number (of | number (of
which OA) | which OA) | which OA)
Articles in peer-reviewed journals 115 (39) 93 (59) 110 (80)
Individual contributions to edited volumes 1 - 2
Monographs 1 - -
Property rights 2022 2023 2024
Patents
Applications giving rise to a right of priority (in the calendar 7 y y
year)
Patents (number held as of 31.12. of the year) 60 50 52
Patent families (number held as of 31.12. of the year 23 22 23
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Other property rights
Applications giving rise to a right of priority (in the calendar ) ) )
year)
Property rights (number held as of 31.12. of the year) 3 3 3
Patent families (number held as of 31.12. of the year) 1 1 1

3. Changes and planning
Development since the previous evaluation

The current director took office ten months before the previous evaluation after a vacancy of
almost five years. The institute’s strategy presented then has been implemented in two steps:

e In April 2019, a matrix structure with four departments was installed that include two sec-
tions each. Their introduction led to new leadership positions that were either occupied by
the heads of the previous departments or filled by in-house (in 6 cases) or external scien-
tists (in 2 cases).

o Asfrom 2023, the IKZ has received permanent additional funding of about € 2.1m per year
for work on “Crystal Technology for Technology Sovereignty” (a so-called extraordinary
item of expenditure). Its main goal is extending the crystal service to include industrial pro-
totyping facilities. Implementation will be concluded in 2026.

Further changes concern technical and administrative support:

o Before 2019, technicians belonged to different departments. They are now organized as a
central service unit for efficiency reasons.

e Since 2022, an administrative head has been employed at the IKZ. With the increase in
staff and equipment, the administration, IT and technical services were upscaled, too.

In recent years, the IKZ ran an investment program to modernize the research infrastructure,
which for the most part had approached the end of its useful life, and address the limits in
building space:

e Since 2018, laboratories were modernized and refurbished. See chapter 4 for details.

e Three new joint laboratories with the Humboldt University (in addition to the existing one)
have been set up at Adlershof since 2019 (see chapter 6). The IKZ rents 300-400 m? la-
boratory space at HU Berlin and has invested ca. € 7-8m in science infrastructure.

Strategic work planning for the coming years

Scientific leadership positions

The position of head of the ‘Nanostructures and Layers’ department is currently being filled
through a joint appointment procedure with BTU Cottbus-Senftenberg (see chapter 5).

In 2028, the head of the ‘Materials Science’ department, who also leads the ‘Experimental
Characterization’ section, will retire. Depending on the financial resources available, the IKZ
intends to fill this position with another joint appointment with one of Berlin's universities.
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Basic Research

The IKZ plans to work on the following projects in the coming years, regularly with the support
of third-party funds:

e The IKZ plans to engineer properties of dielectrics for reconfigurable crystalline materials.
Off-stoichiometric SrTiOs MOCVD layers or strain-engineered (KNa)NbOs MOCVD films
via lattice mismatched heteroepitaxy will be developed and advanced in-operando TEM
studies applied to understand switching mechanisms.

e Piezoelectric functional oxide crystals and thin films: The IKZ aims to explore novel func-
tionalities of Li(Nb,Ta)O3 crystals like high temperature piezoelectricity by re-establishing
often erroneous phase diagrams published decades ago.

e The IKZ plans to advance laser cooling through thermally balanced lasers without external
cooling by anti-stokes lasing.

¢ Synthesis of artificial crystals and hybrid structures by layer transfer/bonding technologies
will be established as new synthesis route for (hybrid) crystalline materials at the IKZ. A
focus is on twisted perovskite heterostructures with well-defined bonding angles to prepare
and investigate artificial heterostructures with regular in-plane screw dislocation networks.

e Pseudo-direct IlI-V semiconductors are grown under controlled stoichiometry and strain
conditions by nanoheteroepitaxy on the Si platform. By external heat pulses, additional
strain switches the heterostructure between indirect and direct states. Charge carrier re-
combination times change by orders of magnitudes.

Accelerated material development by research data management and Al will be strong drivers,
supported by IKZ's leading role in the FAIRmat NFDI consortium.

Applied Research and Technology Transfer

“Innovations in Crystalline Materials”

The IKZ plans to work on the following projects in the coming years, regularly aimed at tech-
nology transfer to, or carried out jointly with, industry partners:

o After the IKZ built up a 8" FZ-Si capable crystal growth station, projects on FZ-Si mainly
concern power electronics and THz photonics. An industry partner plans to establish an
FZ-Si industry application lab at the IKZ, and the IKZ is responsible for the Berlin research
unit of the Einstein Telescope.

e GaAs and InP crystals and wafers are key technologies for fast electronics and photonic
components. Using its patented Vertical gradient freeze (VGF) KristMag technology and
simulation, the IKZ works on GaSb crystal growth in a European consortium and also on
bonding technologies for InP micro-structures on Si for electronic-photonic integrated cir-
cuits.

e The IKZ, which has not hosted a Silicon Carbide group since 2006, supports a partner
company in physical vapor transport (PVT) growth and SiC crystal quality.

e In 2024, the long-running collaboration contract with a Swiss company was renewed. It
centers around piezoelectric langasite oxide crystals. Research includes the stabilization
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of the stoichiometry over the complete crystal as well as optimized compositions for im-
proved functionality.

o The IKZ is a partner in the LEGEND 1000 project aimed at uncovering the fundamentals
of the universe, which was shortlisted in the national prioritization procedure for research
infrastructures. The IKZ contribution is to develop growth recipes and reactor designs for
the growth of 1000 kg of highly enriched "®Ge crystals with background contamination as
low as 10" per cm?.

¢ In the EU consortium “Smart Growth”, the IKZ works on the Al-enhanced growth of rare-
earth material-based laser crystals such as Yttrium aluminium garnet (YAG) crystals that
dominate in laser markets.

The IKZ sees opportunities to extend its technology transfer activities by scaling programs to
industry-relevant crystal diameters beyond 2” levels.

“Innovations by Crystalline Materials”

In the field of “innovation by crystalline materials”, the IKZ plans to work on the following pro-
jects:

e The IKZ grows Cz-SiGe crystals for lattice adjusted heterostructures and prepares 2Si
crystals for a partner company.

o An IKZ-DESY spin-off company, which is in the prototyping phase of active X-Ray optics
tools, uses IKZ crystalline materials such as heteroepitaxial oxide thin films.

e With its new prototyping laboratory, the IKZ has sufficient growth capability to enter into
oxide crystal prototyping for oxide electronics, e. g., together with a Berlin company partner
for next generation ultra-low power field effect transistor technologies.

e The IKZ states that it is the only EU supplier for Ga;Os crystals and wafers. Since 2019, it
has invested around € 5m scale up prototyping to 2" Ga.O3; wafers, including MOCVD epi-
taxy. Stable supply is asked for by partner companies and in-house projects.

o The IKZ states that it is the only EU supplier for AIN crystals and wafers. Since 2019, it has
invested around €2m into AIN prototyping, including a new AIN crystal prototyping labora-
tory. Based on the 2” AIN base technology, a prototyping contract to extend this to 4” wafers
was signed with industry partners in 2025.

e The IKZ developed KThsF 1o (KTF) crystals for future power scaling of high-power lasers. It
signed a KTF technology transfer contract with scale-up production with a Japanese com-

pany.

Planning for additional funds deriving from institutional funding (,,Sondertatbestand*)

The IKZ intends to apply for a permanent increase in institutional funding (extraordinary item
of expenditure) by about € 4m per year from 2029 onwards, to be used for work on “Crystal
Technology for Technology Transfer”. Building on a status analysis carried out for the EU, it plans
to extend its work from 2” to 4”-8” crystal dimensions for electronics (particularly for AIN and Ga>Os
wafers) and to position itself as an oxide and fluoride crystal supplier for photonics (particularly
nonlinear optical crystals (lithium niobate and lithium tantalate systems), and fluoride crystals for
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ultraviolet nonlinear optics and laser fusion technologies). Large scale research facilities, besides
key technologies, are further drivers for high performance crystals of high diameter (e. g. Einstein
Telescope). In addition, the IKZ plans to extend its service mission to training university students
and staff, notably by establishing a crystal growth user facility, to which external academic users
will be admitted.

For these plans, the IKZ sees a permanent staffing need of 1.0 FTE professor as head of
department (W3), 4.0 FTE junior research group leaders (E14), 3.0 FTE scientists (E13/14),
1.0 FTE data manager (E13/14), and 10.0 technical and administrative support staff (E9a/E10).
It earmarks a permanent annual budget of € 1.8m personnel costs, €1.3m operational costs,
and € 1.1m for recurring investment and maintenance costs.

Summary of funds planning

2029 2030 2031 2032 Perma-
nently
Own funds + additional funds = | € 4 391k | € 4,397k | €4,372k| €4,392k| € 4,392k
Lextraordinary item of expenditure®
Own funds from existing funding € 400k € 400k € 400k € 400k € 400k
by institution (at least 3% of core
budget)
Additional funds of institutional | € 3,991k | € 3,997k | € 3,972k | € 3,992k € 3,992k
funding

4. Controlling and quality management
Organizational and operational structure

Along with six fellow Leibniz institutes in Berlin, the IKZ is a non-independent member of the
Forschungsverbund Berlin e. V. (FVB). The FVB is managed by its Executive Board, which
consists of the Scientific Directors of the institutes and the Managing Director of the FVB. The
FVB Board of Trustees acts as the supervisory board and the FVB managing director as the
budget officer for the institute. Most administrative processes are performed by the FVB joint
administration, consequently there are only five in-house administration staff members at the
IKZ.

The internal institute management is organized in four internal boards:

o The Steering Committee (“Lenkungskreis”) serves to discuss strategic directions of the
institute’s research activities as well as to decide on questions of the institute’s daily
life organization. It consists of the scientific director, the IKZ head of administration, the
department and section heads, and the head of strategic science management, with
public relations as a guest. Administrative and technical staff are invited to meetings.

e The Scientific Council (“Wissenschaftlicher Rat”) acts as a discussion platform on re-
search topics, advises the scientific director and the steering committee on strategic
decisions, and assures information flow to working groups. It consists of leading scien-
tists, that is the director and heads of departments, sections, and research groups.

e The Funding Meeting (“Drittmittelakquise”) aims to promote, monitor, and coordinate
third-party funding activities in a concerted way. This meeting is complemented by the
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Funding Mentoring meeting, which addresses questions of postdocs or junior research
group leaders. The director and senior scientists advise young researchers and support
them in proposal writing. The management aims to keep attention high on the need to
acquire external funds, and it participates in all meetings to organize third-party funds.

e The Works Council (“Betriebsrat”), the IKZ director and IKZ head of administration hold
monthly meetings to discuss in particular staff-related topics. Important topics are
agreed upon in works council agreements.

Furthermore, at quarterly work safety meetings, the director, the internal head of administra-
tion, and work safety delegates meet with external work safety engineers and an occupation
health physician.

Financial resources
Institutional funding

The institute is jointly funded institutionally by Lander and federal governments (see row A in
the table below). Since 2023, the institute’s institutional funding was increased by ca. € 2.1m
for work on “Crystal Technology for Technology Sovereignty” (a so-called extraordinary item of
expenditure).

It creates self-management funds (so-called “SB-funds”, see row B in the table), usually
amounting to about € 200-750k for use in the following year; they are typically intended for use
as Leibniz competition fees (around € 200-250k) and as investment funds for tenders and
orders whose delivery or completion was delayed. The IKZ also builds committed cash assets
(“gebundene Kassenreste”) that must be spent by the end of February of the following year;
this relates to delayed delivery and invoicing for goods and consumables.

Overview: Institutional funding

2022 2023 2024
k€ k€ k€
A Contrlbytlon of institutional funding for the 10,114 12,351 12,823
respective year
l. Contribution according to AV-WGL 10,114 12,351 12,823
1 ]E;(;r;trlbutlon for ongoing measures (without DFG 10,114 12,351 12,823
11 Including: specific extraordinary items of expendi- 0 2,090 2145
ture
2. | Contribution for construction investments 0 0 0

Contributed funds according to AV-WGL that
B | were not used in the year but were made 515 1,361 209
available for use in the following year

Funds designated by the Land contributing the
funding by Federal and Ldnder Governments for
use by the Leibniz institution in the following year
(SB-funds)

466 762 209

Revenue

Of the overall budget, which was at an annual average of € 16.5m in 2022-2024, third-party
revenues made up 27% (€ 4.5m); the target set by the institute is 35%. This includes both
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research project grants (25.6%) and revenues from services (1.6%). Revenues for research
projects came for the most part from Federal and Lénder governments (€ 1.5m), the DFG
(€ 1.1m), and industry (€ 0.8m); in addition, EU funding included an ERC Starting Grant (2020—
2025) and an ERC Proof of Concept Grant (2023-2025). Revenues from services stood at
€ 0.3m, exclusively from commissioned work.

The DFG fee paid by the federal and Lander governments for the IKZ most recently amounted
to € 325,700 (2024), and in 2025, the IKZ worked on more than 15 DFG-funded projects across
almost all its sections. Further important third-party funded projects include the participation in
the development of the BMFTR-funded Einstein Telescope and a set of development projects
that are carried out in collaboration with, and partly funded by, industry partners.

Revenue 2022 2023 2024 [preliminary data]
k€ % | % k€ % % k€ % %
Total revenue (sum of L, I, 1ll.) 15,105.68 17,412.78 20,551.66
I aR:;"i’;‘)‘e (sum of 1., 1.2. 13,026.88 | 100% 16,618.78 | 100% 18,950.76 | 100%
REVENUE FROM INSTITUTIONAL
FUNDING (EXCLUDING CON- o o o
1. STRUCTION PROJECTS AND AC. 10,273.30 | 74% 12,715.90 | 77% 12,982.30 | 69%
QUISITION OF PROPERTY)
Institutional funding (exclud-
ing construction projects
14| andacquisition of property) | |4 144 g9 12,350.70 12,823.30
by Federal and L&nder gov-
ernments according to AV-
WGL
Extraordinary funding pro-
12 vided by the State of Berlin 159.30 365.20 159.30

for building rent and from
the German “Hartefallfonds”

2, E:XE_’E;’E FROM PROJECT 3,543.48 | 25% | 100% | | 3,767.08 | 22% | 100% | | 5,366.96 | 28% | 100%
21| DFG 768.64 22% 1,365.48 36% 1,303.88 24%
22| Leibniz Association (com- 501.55 14% | | 294.49 8% 636.42 12%
petitive procedure)

2.3 ;%dn‘i;a' and Landergover- | | g5 o5 27% 907.76 24% | | 2,800.23 52%
24| EU 0.00 0% 671.36 18% 7.84 0%
2.5| Industry 1,272.44 36% 525.19 14% 618.59 12%
2.6 | Other sponsors 54.60 2% 2.80 0% 0.00 0%
3. | REVENUE FROM SERVICES 110.10 1% 135.80 1% 601.20 3%
3.1| Commissioned work 110.10 135.80 601.20
ll. | Miscellaneous revenue 1,178.80 794.00 1,600.90
1. | Funds drawn from reserves 853.10 515.70 1,473.00

Other miscellaneous revenue
2. | (e.g. membership fees. dona- 325.70 278.30 127.90

tions)
m Rev_enue for construction 0.00 0.00 0.00

projects

Internal budget management / expenses

The IKZ manages its budget as a global budget for the whole institute, and does not allocate
it to its units based on their performance. This approach allows to fund early research topics,
which need some time to develop some impact, as well as fostering interdisciplinary projects.
Performance targets, defined in the program budget, are monitored on a qualitative basis.
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Expenditures k€ k€ k€
Expenditures 16,108.97 18,971.44 21,195.51
1. | Personnel 9,145.84 10,351.61 11,028.62
2. | Material 4,583.03 4,274.35 4,005.09
3.1 | Depreciation for fixed assets 3,066.60 2,477.33 2,426.00
39 :Islggfstlon to special reserve for fixed 1,509.20 242948 4,821.60
4 Construction projects. acquisition of 0.00 0.00 0.00
property

5, | Other operating expenses (to be 355.20 443.00 511.50
specified as required)
Allocation to a designated reserve

6. (SB-funds, committed cash assets) 515.70 1,473.00 828.70
Contribution to FVB Joint Administra-
tion (included in 1. and 2.) 679.25 776.25 887.39

Infrastructural equipment and its usage
Spatial provisions and room situation

The IKZ is provided with a building in Adlershof by the Land Berlin, on shared premises with
the Leibniz Max Born Institute (MBI). This building was refurbished and modified since 2018
mostly within time and budget schedule. A central part of this concerned the entrance area,
which was redesigned to separate the flow of goods from staff and visitors. The foyer can now
host meetings of up to 30 participants.

According to the IKZ, after significant growth in staff and infrastructure since 2019, office and
laboratory space is very limited. This was addressed by renting around 300-400 m? laboratory
space in four joint laboratories at HU Berlin, in which the IKZ invested around € 7-8m. There
will probably be need to rent additional laboratory space in the future. In addition, an optimiza-
tion program is being carried out in order to use the institute as efficiently as possible. However,
the capacity of supply systems for electrical power, water pressure, etc. remains a bottleneck.
To overcome office space limitations, non-personalized work spaces will be introduced. To-
gether with FVB partners, a new joint building was planned, but funding was not secured.

Research infrastructure equipment (laboratories)

The current building and research infrastructure has been in use for about 30 years and ap-
proaches the end of its lifetime. Since 2019, the IKZ has modernized and refurbished its equip-
ment. Major additions include:

¢ modern electron microscopy facilities with advanced focused ion beam techniques (ca.
€ 6.5m, of which € 2.5m ERDF support)

e an FZ 30 crystal growth furnace for handling up to 8” FZ-Si crystals (ca. € 3m, partly
funded by temporarily increased institutional funding in 2017)

e an isotope-pure Si and Ge MBE system for SiGe qubits quantum computing (ca.
€ 1.5m)

e (Cz-Si and Cz-Ge crystal growth machines for travelling magnetic field capabilities

e an oxide growth hall up to deal with the growth in number of oxide growth furnaces
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e an oxide and fluoride crystal prototyping laboratory

e a 130 m? crystal preparation laboratory with advanced crystal preparation equipment
that is currently being built (€ 1.1m).

Further improvements for individual groups include:
e a bigger laboratory for the growing Center for Laser Materials

e clean installations in a dedicated laboratory with H> supply for the Hyper Pure Germa-
nium group (Cz-1V)

e an extended MOCVD laboratory
e anew laser-assisted selective CVD epitaxy facility.
IT infrastructure

The IT infrastructure is set up to support high-performance, data-driven research. Centralized
servers are supplemented by cloud-based storage and high-speed network connectivity. Re-
searchers are equipped with notebooks and specialized hardware as needed. The IT team
manages, administers, and provides an Active Directory, network and server services, hard-
ware and software for office and system computers, and HPC systems and Linux clusters. The
IKZ applied to its state and federal funding bodies for funds to conduct a transformation pro-
cess for 2026/2027, in order to upgrade the IT to a state-of-the-art network infrastructure.

The IT security concept includes multi-layered firewalls, role-based access controls, endpoint
protection, and encrypted data transmission. In creating an emergency concept, scenarios of
network overload and malware and ransomware attacks were run through, and a coordinated
shutdown of all IT systems was tested. There is a priority list for all IT applications. Cyberse-
curity training includes information in the internal newsletter, and regular cybersecurity training
and vulnerability assessments are planned from 2025 onwards.

Sustainable use of equipment

In 2024, the IKZ developed a concept for achieving climate neutrality for the seven FVB insti-
tutes. The diversity of the research areas and consequently different requirements of the insti-
tutes pose challenges. This led to action profiles with a selection of measures to be imple-
mented for each institute, which include all action areas of the LeNa manual for non-university
research organizations.

Measures implemented at the IKZ include obtaining renewable electricity and a common cli-
matization infrastructure for MBI and IKZ. The IKZ aims to reduce its energy consumption by
10-15%, without compromising the continuous operation of its laboratories.

Quality assurance of the scientific work

Ensuring scientific integrity

The DFG and Leibniz Codes for Good Scientific Practice are implemented at the IKZ, which
has published guidelines that comprise general principles, procedures, and responsibilities.
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Two scientists were elected ombudspersons in addition to those of the physical and mathe-
matical FVB institutes and of the Leibniz Association. A reporting office has been set up at the
FVB that meets the legal regulations for whistleblowing and whistleblower protection.

Quality assurance of publications

The publication strategy covers good scientific practice, publication outlets, journal access,
and data archiving. The IKZ encourages open-access publications (>70% in 2024). The insti-
tute participates in the DEAL transition initiative. For publication quality, there is an internal
review system prior to publication, which helps to verify that no patentable research results are
published. After revision, the publication is made available to all staff to ensure that all contribu-
tors are acknowledged appropriately.

Quality assurance of research infrastructures

The institute encourages open data in context with the national research data infrastructure
initiative (NFDI) and sets up infrastructure and processes for digitalization and research data
management. It has a coordinating role in the NFDI FAIRmat consortium. There is an internal
workgroup that deals with developing a digitalization strategy, data governance, research data
management, and training staff. In 2022, a digitalization strategy was adopted.

Quality assurance of crystal service and technology transfer

The crystal service includes the provision of crystalline samples, characterization, modelling,
and feasibility studies. These services are offered to universities, research institutions, and
industry. The sales process is handled by the administration, which runs a process with respect
to full-cost accounting, offer and delivery control, etc. The scope of this is planned to be ex-
tended after enhancing the prototyping capabilities (see chapter 3). The unit Strategic Science
Management is involved for export control regulations, as well as in marketing activities that
have led to orders and joint projects recently.

Quality management by Scientific Advisory Board, Institute Committee, and Supervi-
sory Board

The Scientific Advisory Board advises the Director on long-term planning. It regularly evaluates
the performance of the departments, sections, and working groups, and it advises the Board
of Trustees on the appointment procedures for the Director and professors. Members (cur-
rently 12) are appointed by the Board of Trustees for an appointment period of four years; one-
time re-appointment is permissible. The Board meets once per year, additional meetings are
convened if required.

The supervisory body of the IKZ is the Board of Trustees of the FVB, which consists of one
Berlin and one Federal State representative, one scientific representative nominated jointly by
the Berlin universities, four scientific members who do not belong to a Berlin institution, and
three members of industry. It is responsible for the supervision of all essential science policy,
programmatic and financial matters of the FVB and its institutes. It meets twice a year.

The Institute Committee links the Scientific Advisory Board to the Supervisory Board. It con-
sists of a representative of the State of Berlin, a representative of the Federal State, and the
chairperson of the Scientific Advisory Board. It gives recommendations on decisions by the
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Board of Trustees, e. g., on the program budget or on the appointment of members of the
Scientific Advisory Board, and on the appointment of directors.

5. Human resources
Leading scientific and administrative positions

The IKZ aims to fill all four head of department positions with a jointly appointed professor.
Appointment procedures follow the respective university standards, with the committee con-
sisting of members from both the institute and the university. Currently, two department head
positions are filled through a joint professorship. A third appointment procedure is underway:

o The IKZ director, who heads the ‘Application Science’ department and the ‘Crystalline
Materials for Photonics’ section, is a joint professor (W3) with HU Berlin.

e The deputy director, who heads the ‘Volume Crystals’ department and the ‘Oxides and
Fluorides’ section, holds a joint appointment to a professorship (W3) with TU Berlin.

e There is an ongoing process for filling the position of head of the ‘Nanostructures and
Layers’ department through a joint appointment (W3) with BTU Cottbus-Senftenberg.
Negotiations with the candidate ranked third are in progress, and the IKZ expects this
position to be filled in autumn 2026.

e Depending on the financial resources available, the IKZ intends create a fourth joint
appointment (head of the ‘Materials Science’ department’) after the incumbent retires
in 2028.

In reorganizing the institute in 2019, the new department and section leadership positions were
filled with in-house candidates. Further vacant positions for section heads (currently 8, includ-
ing department heads) and group leaders (currently 18) are publicly advertised and open to
internal and external candidates in order to support internal career development and attract
highly qualified external scientists. The decision about closing and establishing research
groups is made by the director in agreement with the head of the section.

Since 2019, there have been IKZ junior research groups (3+2 years with tenure options); most
of the first generation of junior research group leaders received tenured contracts. As of 2025,
the IKZ hosts five junior research groups, two of them led by female scientists. For their estab-
lishment, either external researchers bring in funding for new topics, or the institute decides to
create a junior research group for a given topic and fills its leadership position through an open
competition.

The FVB managing director is also the head of the joint administration, a role he executes for
all seven member institutes. The position of head of the institute local administration at the IKZ
was filled in 2022.

Academic staff after the qualification phase

In addition to executive staff, the IKZ employs currently 13.3 FTE senior academic staff. For
these positions, which are mostly permanent, there is a regular succession planning, reflecting
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on the need for reappointment depending on the IKZ strategy; for appointment, there are com-
petitions open to both internal and external candidates.

Academic staff during a qualification phase
Staff with a doctoral degree

The IKZ offers, so it states, transparent and reliable career development opportunities for ac-
ademic staff with a PhD. It aims to attract talented researchers and support them in their sci-
entific careers. Permanent positions are awarded in open competitions.

The IKZ has established a postdoc program that is documented in internal guidelines; cur-
rently, there are three postdocs and five junior group leaders. There are two main career paths:
(1) furthering scientific qualifications (up to 3 years); (2) development for leading positions in
research, in particular through junior research group leadership positions (up to 5 years, with
tenure options; see above). Supporting measures include participation in conferences, experi-
ences abroad, career support, and others.

Doctoral candidates

Doctoral candidates are part of each section. Their numbers have increased from 17
(31/12/2017) to 35 (30/06/2025). The average duration of a doctoral thesis is 53 months. Stu-
dents obtain their doctoral degrees at a cooperating university, typically HU Berlin, TU Berlin,
or BTU Cottbus. The IKZ offers support for both academic and non-academic career tracks,
and so PhD candidates can attend a range of skills and training workshops.

The institute’s guidelines stipulate that students are employed on a 75% contract (3+1 years,
with the fourth year typically not funded by third parties, but by the IKZ); due to the rise in
figures, it may in future no longer be possible to guarantee an IKZ-funded full fourth year. Every
PhD student has a scientific supervising committee, consisting of university professors and
senior scientists. There are monthly internal PhD seminars, work is presented at public semi-
nar, and relevant results are supposed to be published in scientific journals and presented at
conferences. After a doctoral degree, in exceptional cases, the institute employs the most tal-
ented researchers (in 2018-2025, 4 out of 31).

2022 2023 2024
Degrees qualifying candidates to study for a doctorate 8 6 13
Doctorates (by employees or scholarship holders at the
i 7 4 4
institution)
Habilitations 0 0 0

Science supporting staff

The IKZ has support staff in administration, IT, technical, and laboratory services and aims to
offer stable working conditions, opportunities for professional development, and a collaborative
work environment. Positions are advertised openly and internally. Training opportunities in-
clude qualifications for operating special equipment, database management, industry-level
workshops in the field of materials processing, or website design. The FVB joint administration
organizes training for administrative staff.
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The IKZ offers vocational training in the fields of Office Administrator, IT Specialist for System
Integration, Cutting Machine Operator, Electronics Technician, and Mechatronics Technician.
Between 2018 and 2024, four vocational qualifications were completed, and as of September
2025, there is one trainee in the administration. Three former trainees received permanent
contracts after their apprenticeships.

Equal opportunities

The IKZ gender equality guidelines follow the standards of the Leibniz Association and outline
measures for the promotion of women and for providing its employees with opportunities to
reconcile family and work. Gender equality officers are involved in workflows for staffing deci-
sions and have regular scheduled meetings with the scientific director. The IKZ director co-
chaired the Leibniz Equality Work Group, whose work led to the Leibniz Gender Equality Pro-
gress Report 2020.

Gender equality measures include a gender-sensitive approach in job advertisements, actively
approaching women scientists for executive positions, and mentoring programs and network
building support, among others. Work-life balance measures are continuously improved and
include flexible working hours and part-time work for employees, individual action plans for
PhD students in case of family or illness-related absence, working from home, and others. In
2024, the institute received its fourth certification through the audit berufundfamilie, an external
assessment recognizing institutions with family-friendly and life-phase-conscious workplace
practices.

The number of female applicants for scientist positions at IKZ is at around 10-30%, and the
institute continues its active recruiting activities. Compared to 2018, the share of women on
scientific leadership positions has risen from 21% to 29%, on non-executive postdoctoral po-
sitions it dropped from 23% to 19% and on PhD positions from 44% to 29%. The IKZ believes
an overall ratio of female scientists of about 35—-40% to be a realistic short-term goal.
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Overview: IKZ Staff (as of: 30 June 2025)

Full time equivalents Persons Women Fo::isgn-
on third- te:1n o- te:1n o-
Total party Total rar tr:)on- Total ra (F:)on- Total
funding ty ry
racts tracts
Number | Percent Number | Percent Number | Percent Number
Research and scientific services 70.73 53% 81 59% 22 23% 35
Scientific director (1t management level) 1.00 - 1 100% 0 0% 0
Section leaders (2" management level) 6.75 - 7 0% 3 0% 2
Group leaders (3¢ management level) 18 17.22% 18 11.11% 4 25% 2
Junior research group leaders 5 80% 5 80% 2 100% 4
Staff after the qualification phase without
management tasks (A13, A14, E13, E14 or 11.31 34.48 13 38.46% 1 100% 3
equivalent)
Staff in the qualification phase with a doctor- o o o
ate (A13, A14, E13, E14 or equivalent) 3 33.3% 3 | 6667% 2 50% 3
eDglj;itc))ral candidates (A13, E13, E13/2 or 25 67 100% 34 100% 10 10% 19
S.cience supporting staff (laboratories, tech- 40 9% 42
nical support etc.)
I;;k;?ratow (E9 to E12, upper-mid-level ser- 14.94 9.38% 16
Laboratory (E5 to E8, mid-level service) 1 0% 1
Workshops (E5 to E9, mid-level service) 3 0% 3
Information technology - IT (E9 to E12, upper- 3 0% 3
mid-level service) °
Technical (large equipment, service) (E5 to o
E12, mid-level service) 18.09 13.16% 19
Science supporting staff (administration) 10 7% 1
Head of the administration 1 0% 1
Staff positions (from E13, senior service) 2 33% 2
Internal administration (financial administra-
tion, personnel etc.) (E9 to E12, upper-mid- 7.04 0% 8
level service)
Joint Administration staff at the FVB financed 977 0
by the IKZ (not included in the total sum) )
‘ Student assistants ‘ 3.45 ‘ 40% ‘ | 15 |
‘ Trainees ‘ - ‘ - ‘ | - |
Scholarship recipients at the institution 1 100% 1 0 1
Doctoral candidates 1 100% 1

6. Cooperation and environment
Cooperation with Berlin and Brandenburg universities

Leading scientific staff at the IKZ are appointed jointly with HU Berlin (director), TU Berlin (dep-
uty director), and BTU Cottbus (head of department, in progress) (see chapter 4). In addition
to professors, further IKZ senior scientists teach bachelor and master courses, mostly at HU
Berlin. The three universities also award most PhD degrees to IKZ doctoral researchers.
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Joint Laboratories in Berlin and beyond

The IKZ operates four joint laboratories with HU Berlin (on university premises at Adlershof),
run partly in collaboration with further partners such as Helmholtz Berlin (HZB): there are joint
laboratories for Electron Microscopy (JEMA, since 2009), for Advanced Magneto-Transport
Adlershof (JAMA, since 2025), for 2D Materials Synthesis and Electron Spectroscopy (2D-
SES, since 2024), and for Layer Transfer for 2D Heterostructures (‘Center of the Science of
Materials Berlin (CSMB)', since 2022).

The IKZ runs further joint laboratories outside Berlin:

e The joint laboratory run together with DESY in Hamburg (since 2020) for methods uti-
lizing synchrotron and free electron laser methods develops tailored crystals for large-
scale research facilities. The collaboration resulted in a spinoff company, TXP, in 2021.

e The joint laboratory run together with Cornell University (since 2020) is a testbed for
novel materials prepared at IKZ to realize advanced oxide electronics applications.

e The joint laboratory with Xi'an Jiaotong University (since 2020) focuses on the funda-
mental science of thin oxide films and the layer transfer of 2D oxide membranes.

Collaboration with further German universities

The IKZ cooperates with a universities and research institutes through cooperation projects,
covering all research areas. Many collaborations are supported by external funding, e. g. from
the DFG or the BMFTR. This is the case, e. g., for a DFG Research Unit run together with four
national university partners, the FAIRmat NFDI consortium, and the QUASAR project.

Collaboration with international universities

Besides the joint laboratories with Cornell and Xi'an universities, partners include Seoul Na-
tional University which led to a Humboldt Research Award for the South Korean partner in
2023. The IKZ has established an International Fellowship Award to honor renowned scientists
and initiate new collaborations at the same time. The long-standing collaborations with Russian
universities and institutes have been suspended, in line with EU embargo measures.

Further cooperation is fostered through EU funding, such as an MSCA Doctoral Network that
involves several IKZ research groups, or through bilateral projects, e. g. with universities in
Israel or Czechia.

Collaboration within the Leibniz Association

In the Leibniz Science Campus “Growth and Fundamental of Oxides”, three Leibniz institutes
in Berlin (IKZ, Paul Drude Institute (PDI), Ferdinand Braun Institute (FBH)) partner with HU
Berlin, TU Berlin and the universities of Leipzig, Magdeburg, and Tibingen in the field of ma-
terials physics research of oxide semiconductors.

Cooperation with industry partners

Cooperation with industry partners is mostly in the fields of (1) delivery of specialized crystals,
(2) development of new growth procedures with respect to improved materials performance,
and (3) process and knowledge transfer, including through spin-off companies.
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Key partners in bilateral cooperation are crystal growth companies (e. g., Siltronic, FCM,
SiCrystal), plant engineering companies (e. g. PVA CGS, Aixtron, Nirmont, Bestec), and me-
trology companies (e. g. SPECS, Bruker Nano). In cases where direct application in the indus-
try is not yet feasible, the institute partners with applied research institutes and companies.

Cooperation through alliances

The IKZ is active in relevant organizations in its research domain, e. g. by having two members
on the Board of the Deutsche Gesellschaft fur Kristallwachstum und Kristallzichtung, and the
IKZ director being its vice-chairman (role of chairman starting in 2026). The European Network
of Crystal Growth has been coordinated by the IKZ director since 2024. The institute has a
seat on the committee of the International Organization for Crystal Growth.

7. Sections of the IKZ

Department Nanostructures and Layers

Section Semiconductor Nanostructures

(6.3 FTE, of whom 3.0 FTE research and scientific services, 2.3 FTE doctoral candidates, 1.0
FTE science supporting staff)

Research Groups (RG) and Junior Research Groups (JRG):
¢ RG 2D van der Waals Materials and Layer Transfer [3 researchers]
¢ JRG SiGe-based Quantum Materials and Heterostructures [3 researchers]

The section focuses on thin film growth for emerging applications such as quantum technolo-
gies, which are demanding on material quality (e. g., large-scale atomically flat interface of
strained heterostructures, isotopic purification etc.). To this end, the section works on advanc-
ing deposition techniques and creates functional interfaces, heterostructures, and artificial
crystalline “2D goes 3D” structures by layer transfer, a novel thin film assembly approach.
Formerly strong topics such as thin film-based photovoltaics, as well as fundamental topics of
local nucleation control of nanorods, have been discontinued. A particular research focus is
the development of quantum-grade SiGe materials for electronic spin-qubits or single photon
sources, the use of 2D-vdW hetero-structures in plasmonic platforms, and the exploration of
novel crystalline structures such as Moiré materials and chiral layer stacks for fundamental
research. Applications envisaged are in microelectronics, sensor technology, data storage,
photovoltaics, and quantum computing.

The section employs a range of different growth principles and concepts, including molecular
beam epitaxy (MBE) and chemical vapour deposition (CVD), to control nucleation and lateral
growth, to form homo- or heterogenous interfaces and to suppress or trigger defect formation.
It utilizes specialized equipment such as an MBE system for the deposition of ultrapure and
isotopically enriched 28Si layers and "°Ge, a CVD system with laser-assisted local nucleation,
dedicated furnaces for the growth of 2D-van der Waals (vdW) materials. A high vacuum layer
transfer station allows stacking of thin crystalline films on custom target substrates.
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In 2022—-2024, the section earned an average of € 308k in project grants per year, most of
which came from the DFG (€ 175k) and federal and Lander governments (€ 87k). The section
generated no revenues from commissioned work. In the same time, on annual average, it
published 7 peer-reviewed articles and applied for 1 property right. 3 researchers in total were
awarded a doctoral degree.

Section Thin Oxide Films

(10.0 FTE, of whom 4.0 FTE research and scientific services, 4.0 FTE doctoral candidates, 2.0
FTE science supporting staff)

Research Groups (RG) and Junior Research Groups (JRG):
e RG Strained functional perovskite films [4 researchers]
o RG Sacrificial layers and free-standing oxide films [2 researchers]
¢ RG Epitaxy of Semiconducting Ga;O[3 researchers]

In the Thin Oxide Films section, single-crystal functional oxide films and heterostructures are
grown epitaxially by MOVPE, which is versatile in terms of industrial application, and PLD. The
section aims to develop a fundamental understanding of the relationship between growth pa-
rameters, structural, and physical properties in order to improve functional properties and iden-
tify new ones, such as higher operation frequencies, larger bandwidths, lower energy
losses/consumption, or resistive switching behaviour. Materials for oxide electronics can be
used for a wide range of applications such as optoelectronics, high-power electronics, piezoe-
lectrics, or neuromorphic computing.

The activities of the Section Thin Oxide Films include the growth of semiconducting (Al,Ga)20s3,
dielectric (Ca,Sr)TiOs and ferro-/piezoelectric Li(Nb,Ta)Os and (K,Na)NbOs-based oxide films
with thicknesses between few nanometers and several micrometers with a large application
potential in the fields of high-power electronics, ferroelectric memory devices, electro-mechan-
ical sensors or electro-optical waveguides. Depending on material and research tasks the sec-
tion covers topics ranging from basic research via applied research to transfer to industry and
prototyping.

In 2022—-2024, the section earned an average of € 289k in project grants per year, which came
from federal and Lander governments (€ 124k), the EU (€ 96k), and the DFG (€ 70k). The
section also generated revenues from commissioned work of € 1k p. a. In the same time, on
annual average, it published 14 peer-reviewed articles and applied for 0.3 property rights. 3
researchers in total were awarded a doctoral degree.
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Department Volume Crystals

Section Semiconductors

(14.4 FTE, of whom 5.4 FTE research and scientific services, 2.3 FTE doctoral candidates, 6.8
FTE science supporting staff)

Research Groups (RG):
o RG Cz-lV [3 researchers]
e RG FZ-IV [4 researchers]
e RG VGF-III-V [1 researcher]

The Semiconductors section works on bulk crystal growth of various semiconductor materials,
such as silicon (Si), germanium (Ge), their mixed crystals (SiGe), and IlI-V compound materi-
als. These crystals have applications in micro-, power-, opto-electronics, quantum computing,
photonics, etc. The section covers both industry-related research and the supply of unique
crystals for basic research, which includes the development and optimization of growth pro-
cesses (Czochralski (Cz), Floating-Zone (FZ), Vertical Gradient Freeze (VGF)). The groups of
this section collaborate closely with national and international industry partners (such as
Freiberger Compound Materials, Siltronic, PVA), and research institutes and academia. Re-
search and services focus on GaAs, InP, Si, Ge and SiGe and include, e. g., the provision of
isotope-pure %Si, 28Si"?Ge, °Ge.

The section is actively involved in two major international collaboration projects, the Large
Enriched Ge for Neutrinoless BB-decay Detection (LEGEND) and the Einstein Telescope (ET)
for a 3rd Generation Gravitational Wave Detection, and in a big European project (ECOSYS-
TEMS). The section’s research goals are: 1) developing an 8” FZ-silicon growth process for
power electronic devices with the state-of-the-art PVA-FZ30M equipment, as well as growing
Si suspension fibers for the ET; 2) establishing a technology for high purity Ge (HPGe) crystal
growth by the Cz method including isotopic materials as part of the LEGEND collaboration,
including the development of heavily-doped Ge/Si crystals for novel applications; 3) improving
VGF growth processes of GaAs, InP and GaSb by applying travelling magnetic fields on crystal
growth for improved crystal quality.

In 2022-2024, the section earned an average of € 524k in project grants per year, most of
which come from private companies (€ 287k) and federal and Lander governments (€ 202k).
The section also generated revenues from commissioned work of € 134k p. a. In the same
time, on annual average, it published 19 peer-reviewed articles and applied for 0.7 property
right. No researchers were awarded a doctoral degree.
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Section Oxides and Fluorides

(16.3 FTE, of whom 7.0 FTE research and scientific services, 3.8 FTE doctoral candidates, 5.6
FTE science supporting staff)

Research Groups (RG) and Junior Research Groups (JRG):
¢ RG Crystals for benchmarking and service [2 researchers]
o RG Substrate crystals for advanced functional oxides [2 researchers]
¢ RG Single crystals of oxide semiconductors [1 researcher]
¢ JRG Fluoride crystals for photonic applications [4 researchers]
¢ JRG Ferrites for magnonics and magnetoelectricity [1 researcher]
¢ RG Phase diagrams and chemical analysis [1 researcher]

The section specializes in the bulk growth of oxide and fluoride single crystals with highest
structural perfection and purity. Such crystals are used as substrates and components in ap-
plications such as oxide electronics, piezo- and ferroelectrics, optics, lasers, etc. The section
develops single crystal substrates of oxide semiconductors such as transparent semiconductor
oxides (e. g. B-Gaz03) and prepares oxide crystals with perovskite structure e. g. as lattice-
matched substrates for strained ferroelectric layers or thin films comprising new functionalities.
It researches tailored oxide and fluoride crystals for optical applications and lasers, provides
thermochemical analysis, and develops tailored growth techniques to enable crystal growth of
novel compounds. Through academic and industrial collaborations, as well as the IKZ crystal
service to companies and research institutions, it provides the materials basis for many na-
tional and international research projects. The section’s activities range from first experiments
and materials benchmarking up to validation for prototyping by IKZ Application Science and
technology transfer to companies.

The section focuses on crystals that are prepared at high temperatures (oxides >1600°C, flu-
orides >900°C) using different growth methods, setups, and chemical environments. It oper-
ates a number of dedicated crystal growth stations in several growth laboratories, as well as
specific preparation and characterization facilities. About 50 different compounds are prepared
per year. While oxide crystal growth has been a pillar of the institute since its foundation, fluo-
ride growth became much more relevant and was successfully launched since 2018 in con-
nection with IKZ Center for Laser Materials.

In 2022-2024, the section earned an average of € 447k in project grants per year, most of
which come from private companies (€ 208k) and the DFG (€ 146k). The section also gener-
ated revenues from commissioned work of € 117k p. a. In the same time, on annual average,
it published 47 peer-reviewed articles and applied for 1 property right. 1 researcher in total was
awarded a doctoral degree.
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Department Materials Science

Section Experimental Characterization

(19.4 FTE, of whom 10.0 FTE research and scientific services, 5.9 FTE doctoral candidates,
3.5 FTE science supporting staff)

Research Groups (RG) and Junior Research Groups (JRG):
o RG Electron Microscopy [2 researchers]
e RG X-ray imaging [4 researchers]
¢ RG X-ray diffraction [2 researchers]
o RG Optical spectroscopy [2 researchers]
¢ RG In-situ TEM [3 researchers]
o Digitalization project FAIRMat [1 researcher]
¢ BMFTR-funded JRG All-GO-HEMT [3 researchers]

The Experimental Characterization section focuses on materials science and solid-state phys-
ics. Its aim is to provide rapid analytical feedback to improve crystal growth while pursuing
fundamental studies on material behaviour, defect dynamics, and functional properties. The
specialized research groups integrate structural, optical, and electrical characterization across
scales from atomic to macroscopic. Their combined expertise reveals structure-property rela-
tionships in semiconductors, oxides, and epitaxial systems and enables predictive modelling
to enhance material perfection and technology readiness.

By embedding analytical protocols into crystal growth cycles, the section aims to accelerate
innovation and material optimization. Through close collaboration with IKZ crystal growers,
advanced characterization techniques and deep materials science expertise help explore
novel materials. In-situ and operando techniques (TEM, XRD, synchrotron imaging) are used
to carry out real-time investigations of material dynamics and defect evolution. The section
hosts the NFDI project FAIRmat together with the section Fundamental Description and leads
the digitalization activities at the IKZ, and provides an Al-ready data infrastructure in research
data management (together with IKZ IT). The experimental results of the section are used, in
collaboration with solid-state theory groups, to provide a scientific basis for insights into mate-
rials physics and to develop next-generation materials for power electronics, photonics, neu-
romorphic, and quantum computing.

In 2022—-2024, the section earned an average of € 1,541k in project grants per year, most of
which came from federal and Lander governments (€ 883k), from the Leibniz Association
(€ 356), and from the DFG (€ 245). The section also generated revenues from commissioned
work of € 10k p. a. In the same time, on annual average, it published 27 peer-reviewed articles.
5 researchers in total were awarded a doctoral degree.
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Section Fundamental Description
(8.8 FTE, of whom 5.0 FTE research and scientific services, 3.8 FTE doctoral candidates)
Research Groups (RG) and Junior Research Groups (JRG):

¢ RG Artificial intelligence in crystal growth [4 researchers]

¢ RG Growth kinetics [1 researcher]

e RG Model experiments [4 researchers]

¢ JRG Optimization and process control [2 researchers]

The Fundamental Description section aims to offer a comprehensive understanding of crystal
growth processes through numerical simulations, spanning from atomic-level theory and fun-
damental research to applied science at an industrial scale. Key research activities focus on
the development and optimization of crystal growth processes, as well as the design of furnace
prototypes at various scales, using Computational Fluid Dynamics (CFD) with multi-physics
coupling. Validation of numerical models is carried out through experimental data obtained
from furnaces of industrial and semi-industrial scale, both in-house and with industrial partners,
alongside low-temperature model experiments. Additionally, at mezzo scale, simulations of
growth kinetics contribute to identifying the critical aspects of the crystal growth process. The
rapid advancement of machine learning applications in bulk and epitaxial growth-using both
experimental and our synthetic data produced by CFD enabled precise process predictions,
optimization of both single and multi-objective outcomes, and a deeper understanding of inter-
dependencies between process variables. In addition, this section has a significant role in the
digitalization project FAIRMat mentioned above.

In 2022-2024, the section earned an average of € 301k in project grants per year, most of
which come from the EU (€ 220k) and from the DFG (€ 61k). In the same time, on annual
average, it published 10 peer-reviewed articles. 1 researcher in total was awarded a doctoral
degree.

Department Application Science

Section Crystals for Photonics
(6.0 FTE, of whom 3.0 FTE research and scientific services, 3.0 FTE doctoral candidates)

The Crystals for Photonics section deals with evaluation and benchmarking of innovative crys-
tals and crystal components to improve or enable disruptive photonic technologies. The section
hosts two research groups:

e RG X-ray optics [2 researchers]: The X-Ray Optics group for time-resolved X-ray based
structure studies at the DESY/IKZ Joint Lab in Hamburg. The group studies structural
dynamics of functional materials and nanostructures focusing on applications in com-
munication, information technology, and energy conversion. A second focus lies in
technology development towards market readiness together with the DESY/IKZ spin-
off company TXproducts (TXP).

o Center for laser materials (ZLM) [5 researchers]: The Center for Laser Materials was
established as a one-stop agency to support academia and industry on laser crystals
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in Germany and Europe. It acts as a strategic interface between crystal growth experts
and laser users, with the mission of driving the transfer of advanced, industry-relevant
crystals and innovative solutions to external industrial partners. Together with Volume
Crystal departments, the center is active in technology transfer of Faraday rotator crys-
tals towards a Japanese company partner.

In 2022—-2024, the section earned an average of € 290k in project grants per year, which came
from the DFG (€ 266k) and private companies (€ 24k). The section also generated revenues
from commissioned work of € 10k p. a. In the same time, on annual average, it published 11
peer-reviewed articles. 1 researcher in total was awarded a doctoral degree.

Section Crystals for Electronics

(12.8 FTE, of whom 5.7 FTE research and scientific services, 0.8 FTE doctoral candidates, 6.4
FTE science supporting staff)

The Crystals for Electronics section aims to develop small series of prototype substrates with
tailored properties from semiconductor crystals with promising properties, and to make these
available to research partners to enable innovation in epitaxy, device processes, and new
technology applications. The section hosts three research groups:

o RG AIN prototyping [2 researchers]: In 2018 and 2019, the group was strengthened by
two new Physical Vapor Transport (PVT) tools. The group has developed and patented
a technology for the growth and fabrication of 17 AIN-substrates with low defect density
and epi-ready surface. It offers these AIN substrates to partners for, e. g., UV technol-
ogies, power electronics, high temperature piezoelectricity, quantum optics, etc. The
development of prototype substrates with larger diameters (2” and 4”) was started.

e RG GaOs3 prototyping [1 researcher]: The group was established in 2023 and first 2”
Gay0s crystals were grown in a new CZ furnace that was installed in early 2024. Prep-
aration processes for Ga,Os; substrates up to 2" were developed, but still need further
improvement. The group will focus on prototyping 2” high-quality Ga-Os crystals and
substrates for future power electronics applications. Central tasks are an improvement
in the yield of Ga,Os crystal growth, but also challenges in 2” Ga.O3; wafer preparation.

e RG Micro-structuring and transfer [2 researchers]: The group was built up in 2023. It
will focus on the preparation of p-substrates for transfer to and integration on other
platforms (e. g. Silicon). Current target materials are InP and AIN for photonics, power,
filters or sensing.

o Additionally, the section hosts a crystal preparation service group, which provides in-
ternal and external preparation service for crystalline materials, and a Wafering service
group.

In 2022-2024, the section earned an average of € 473k in project grants per year, most of
which come from federal and Lander governments (€ 205k), the Leibniz Association (€ 111k),
private companies (€ 94k), and the DFG (€ 63). The section also generated revenues from
commissioned work and further services of € 8k p. a. In the same time, on annual average, it
published 5 peer-reviewed articles and applied for 1.3 property rights. No researchers were
awarded a doctoral degree.
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8.

Handling of recommendations from the previous evaluation

The institute reacted to the recommendations issued at the previous evaluation (statement of
the Leibniz Senate, 9 July 2019, p. B-3 f.) as follows:

1)

2)

3

“IKZ plans to implement its future strategy in two stages. Initially, it wants to restructure the
organisation of its activities. So far, the matrix structure to be infroduced in 2019 is convinc-
ing. It should further reinforce communication and collaboration at IKZ.

In order to embark on the second stage of extending activities through to pre-industrial ap-
plications it is necessary to extend the institute’s equipment and human resources. To
this end, IKZ plans to apply for additional long-term support from Federal and Ldnder Gov-
ernment funding (“extraordinary item of expenditure”) of approx. € 2 m per year starting in
2021 (plus its own contribution of approx. € 0.3 m). In the initial funding years, various items
of equipment shall be purchased. Subsequently, IKZ envisages gradually establishing po-
sitions for a total of 11 scientists, five technicians and one administrative assistant. IKZ’s
plans are explicitly endorsed by the review board. The written statements originally submit-
ted by IKZ were convincingly reinforced by the institute during the evaluation visit; these
statements should be included in the final application.”

The IKZ implemented its strategy in a two-step process. Firstly, the institute was reor-
ganized into four departments in April 2019 (see chapter 1), often with (junior) research
groups at their contact points. Secondly, the extraordinary item of expenditure “Crystal
Technology for Technology Sovereignty” started in 2023 (about € 2.1m per year), and ac-
cordingly, until end of 2026, the IKZ is building up technology platforms for crystal prototyp-

ing.

“As planned, IKZ should continue increasing the number of publications and gear its pub-
lication strategy more towards publications in prestigious journals.”

The IKZ publication strategy aims to balance incentives to publish with strict quality assur-
ance. Compared to 2015-2017, the output rose from 66 publications per year to 106 (of
which, about one-third are IKZ first-author publications). According to the IKZ, its journal
portfolio is now also more diverse and results were partly published with partners in high-
impact journals (e. g., Nature Communications). Open Access publications increased from
32% to 72%.

“At the last evaluation, it was recommended that IKZ develops an exploitation strategy that
would make market-relevant results and their potential exploitation paths (collaborations, pa-
tents, start-ups) more visible to external partners. This recommendation has only been partially
implemented so far. Improved exploitation is, however, a central element of IKZ’s convincing
future strategy. It is, therefore, expected that significant improvements will be made in the com-
ing years.”

The IKZ strategy today is essentially a research and development exploitation strategy,
intending to extend its value chain from academic up to prototyping for direct technology
transfer. Results include foundation of four 4 start-up companies, 22 patent families held,
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4)

9)

6)

7)

29 granted and 21 submitted patents, three brand names, and more than 50 contracts
signed with industry.

“In comparison with the last evaluation, third-party income has grown slightly and is still on a
good level. In 2017, it amounted to 24 percent of the overall budget. As planned, IKZ should
continue to increase third-party income. The institute’s own target of 35 percent is appropriate.
IKZ should continue the positive trend in funding from the DFG and the EU. Given that some
of its activities are rated as excellent, IKZ should aim high and, for example, try to acquire an
ERC Grant.”

Since 2018, IKZ management invites section and research group leaders to bi-monthly
funding meetings for senior scientists and funding mentoring meetings for junior scientists.
About 30 scientists at the IKZ are active on third party fund acquisition. Bilateral industry
contracts request non-disclosure agreements. IKZ annual third-party funds have made up
about 22%—-28% in 2022-2024. The IKZ expects this to increase towards its target of 35%.

“IKZ should implement its plans to establish two joint professorships as soon as possible.
Should it prove difficult to do so with a university in Berlin, universities outside of Berlin should
be considered as possible partners. Moreover, IKZ should also think about other subjects than
physics and chemistry for university collaborations in order to continue reinforcing its interdis-
ciplinarity. This would also be advantageous in terms of recruiting junior researchers.”

The IKZ, together with BTU Cottbus-Senftenberg, have been in progress of filling a joint
professorship (W3) to head the IKZ Nanostructures and Layers department.

‘IKZ is facing a major generation change. By 2027, 22 percent of its current personnel will
have retired. It is welcomed that the institute has developed a structured personnel concept
that envisages concrete measures to hire and develop human resources in all sectors of the
institute. IKZ should only fill post-doctoral scientific positions, particularly leadership positions,
with individuals who have already been able to acquire longer-term experience at another lo-
cation.”

After restructuring, the IKZ followed the structured personnel concept. It converted more
than 40 staff contracts from time-limited to permanent positions and raised salary levels for
a similar staff number. Junior research group leaders who secured funding, e. g., from the
ERC, the BMFTR, and the Leibniz Association, were hired permanently.

“It is welcomed that the proportion of women in research and scientific services has been
increased from 17 percent in 2011 to 29 percent in December 2017. IKZ must, however, con-
tinue this improvement, particularly at leadership level. Currently, none of the departments is
headed by a woman, and of the 13 working groups only three are headed by women.”

The IKZ developed the concept of shared leadership for scientific departments: Since 2019,
each of the four IKZ science departments consists of two sections, whose leaders form the
department double leadership to distribute administrative work load; this encouraged more
female scientists to join the department head level (for details and figures see chapter 5).
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8)

9)

“It is welcomed that, as recommended, IKZ has increased the number of doctoral candi-
dates beyond the target of 15 it had set itself at the last evaluation. IKZ should continue this
trend. With regard to publications, the institute should encourage doctoral candidates to pub-
lish in high-ranking journals from the very beginning and to feature as lead authors more fre-
quently. Only in exceptional cases should they continue to be employed at IKZ once they have
completed their doctorates.”

As of 30 June 2025, the IKZ employs 35 doctoral candidates, e. g., through DFG and Leib-
niz funding grants (see chapter 5). Less than 5% of IKZ PhD students remain at the IKZ
after their defense (as junior research group leaders).

“In order to avoid conflicts of interest, Scientific Advisory Board members should not be
involved in collaborative relationships with IKZ. Members of the Board who enter into collabo-
rations at any time should step down from the Board. More women should be included as
Scientific Advisory Board members.”

The FVB has established compliance guidelines for new Scientific Advisory Board (SAB)
members since 2019, which are sent to SAB members before joining the board. In
2025/2026, three further female scientists will become board members.

10) “It is welcomed that IKZ is planning to conduct user surveys of its scientific service port-

folio. In this context it should consider whether a User Advisory Board should be established.
In contrast to the Scientific Advisory Board, this could include representatives of collaborative
partners, especially in industry.”

The IKZ service activities were at a total of more than € 4m (2019-2025); the crystal service
is small-scale business, but with administrative and scientific complexity. Since the IKZ in
recent years focused on extending and professionalizing its services, a professional user
survey was not yet carried out but will be done in future. Due to the confidentiality of the
crystal service business, it does not plan to establish an “Industrial User Advisory Board”.
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1. Summary and main recommendations

The IKZ provides crystal growth services for academic and industrial research and develop-
ment, with work ranging from the atomic scale to pre-industrial prototyping. To this end, it fol-
lows a research agenda in the science of crystalline materials. Its core expertise is in growing
high-purity bulk crystals. In this field the IKZ is at the forefront of scientific work in Europe. This
expertise is corroborated by its work on crystal layers, materials characterisation, and applica-
tion.

In its infrastructure work, the IKZ provides academic and industrial users with customer-de-
signed semiconductor, oxide, and fluoride single crystals, which are either sold or provided
through collaborative partnerships. IKZ crystals are in high demand. For example, the IKZ de-
livers highest-purity germanium crystals for the LEGEND-1000 project, which aims to explore
fundamental properties of neutrinos, and large-diameter silicon crystals for the Einstein Tele-
scope, a projected gravitational wave observatory. Many of the institute’s industrial customers
collaborate with the institute on joint development projects. The IKZ’s infrastructure activities
build on a broad base of research work that ranges from basic discovery to application-oriented
development. The outcomes are published appropriately. Results are transferred into industrial
application via patents, collaborative projects with businesses and, not least, through spin-offs.
The scientific work of the institute is organised into four departments with two sections each.
Of these, one is assessed as “excellent”, four as “very good to excellent”, two as “very good”,
and one as “good to very good”.

The position of director of the IKZ became vacant in 2013 and the institute was led by an acting
director until 2018. The institute rightly put strategic and personnel decisions on hold during
this time. The current director, who has been in position since 2018, quickly set in motion a
restructuring process, which was endorsed by the review board during the 2019 evaluation
and has since been implemented. Two of the four IKZ departments are now focused on growth
processes (Volume Crystals, Nanostructures and Layers). The third department (Materials Sci-
ence) works on the characterisation and analysis of materials, and the fourth one (Application
Science) on bringing research results into application. All four departments collaborate very
well. Overall, this is a sound basic structure.

During the last evaluation, the new director also presented plans for an expansion of the insti-
tute’s activities (entitled “Crystal Technology for Technology Sovereignty”), with the aim of ex-
tending the value chain of the crystalline materials developed at the institute to include pre-
industrial crystal prototyping technology. The plans were endorsed and the institutional funding
was increased by € 2.1m p. a. from 2023 onwards to cover personnel costs (17 FTE), invest-
ments and operating costs. Implementation of this extensive undertaking will be completed by
the end of 2026, en-abling the full range of new activities to be carried out in all four depart-
ments on a sustained basis.

The IKZ collaborates closely with Humboldt-Universitat (HU) Berlin. There are currently four
joint labs at the university’s Adlershof Campus, three of which have been in place since 2019.
The director holds a professorship at HU Berlin, and a second joint appointment exists with
Technische Universitat (TU) Berlin. The IKZ is a sought-after partner for large-scale research
projects, and it has ties to all the major crystal growth companies in Germany.
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Special consideration should be given to the following main recommendations in the evaluation
report (highlighted in bold face in the text):

Overall concept and core results (chapter 2)

1.

The scientific work of the IKZ relies on a steady supply of specific raw materials, some of
which are becoming increasingly difficult or costly to procure. It is therefore very good that
the IKZ has started recovery and recycling efforts, which it should continue. In addition, the
IKZ should further diversify its portfolio of material suppliers.

As recommended during the last evaluation, the IKZ has developed its exploitation strat-
egy further and consequently improved its transfer activities. Four spin-off companies have
been founded since the previous evaluation, and collaborations with leading companies in
Germany (Osram, Siltronic) and in other parts of Europe (IBM, Kistler) have been expanded.
As of 2024, the institute holds 52 individual patents in 23 patent families. Against this back-
drop, the IKZ should consider how to generate more revenues from exploiting its work re-
sults.

Changes and planning (chapter 3)

3. The leaders and governing bodies of the IKZ have taken the sound decision to appoint all

four department heads in joint procedures with universities; the positions are already ac-
counted for in the programme budget. The Application Science and Volume Crystals de-
partments are currently led by scientists who hold university professorships, including the
director. A joint procedure to appoint a new leader of the third department (Nanostructures
and Layers) in collabo-ration with the Brandenburg University of Technology (BTU) Cottbus-
Senftenberg should soon be complete. A new head of the fourth department (Materials Sci-
ence) will need to be found in 2028 when the current leader retires. The institute needs to
decide quickly which partner university it will work with to carry out this joint appointment.

. In 2027, following the work on “Crystal Technology for Technology Sovereignty”, for which

institutional funding was increased from 2023 onwards, the IKZ plans to apply for an addi-
tional increase in institutional funding of around € 4m per year from 2029 onwards under
the heading “Crystal Technology for Technology Transfer”. The plans are sound in prin-
ciple. However, the IKZ should demonstrate more clearly in the final application how the two
planned actions are related:

Action 1 is extending the growth of crystals (particularly aluminium nitride and gallium oxide)
from 2” to 4-8” diameter, which would make them more attractive for industry usage. In the
proposal, the IKZ should include plans for accelerating industrial upscaling through early
collaborations.

Action 2 consists of offering in-house crystal growth teaching and training for universities
and industry (Crystal Academy). The final proposal should clarify how the Crystal Academy
aims to collaborate with other training institutions in Europe.

Controlling and quality management (chapter 4)

5. Commendably, the director made external funding one of his priorities, which led to a rise

in third-party revenues from € 3m p. a. (23% of overall revenues) in 2015-2017 to € 4.5m
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(27%) in 2022—-2024. This includes both revenues from project grants (25.6%) and from
commissioned work (1.6%). In line with earlier recommendations, funding from the DFG
has grown significantly. Industry funding for projects, however, has remained on about the
same level since the last evaluation. The institute has set an appropriate target for the over-
all ratio of third-party revenues (35%) and it is well placed to reach it. In particular, the IKZ
has the potential to increase the share of projects funded by the EU and by industry.

6. The IKZ laudably aims to appoint more female researchers to the Scientific Advisory
Board. It is recommended to appoint more members from outside Germany, too.

Human resources (chapter 5)

7. In line with earlier recommendations, the number of doctoral candidates has risen signifi-
cantly (from 18 in 2017 to 35 in 2025), as has the number of awarded PhD degrees (from 9
in 2015-2017 to 15 in 2022—-2024). The average PhD duration is 4.4 years. The institute
should aim to reduce this duration.

8. Across all levels of seniority, the share of women is 27%, which is approximately the same
share reported at the previous evaluation. 9 of 31 executive scientists (29%), 3 of 16 senior
staff members (19%, including three postdocs), and 10 of 35 doctoral students (29%) are
women. In spite of notoriously low numbers of women students and researchers in physics,
the IKZ must continue to attract more female researchers, especially for leading positions.

Cooperation and environment (chapter 6)

9. The IKZ is a member of a few European consortia. It should continue along this path to
partici-pate in, and eventually lead, European consortia more often. In terms of industrial
collaborations, too, the IKZ is recommended to leverage its expertise to intensify connec-
tions to the European crystal growth-related industry outside Germany, both for identifying
new collaborators for research and development partnerships and for attracting interna-
tional customers for the institute’s crystal service.

2. Overall concept and core results
Concept

The IKZ provides crystal growth services for academic and industrial research and develop-
ment, with work ranging from the atomic scale to pre-industrial prototyping. To this end, it fol-
lows a research agenda in the science of crystalline materials, in fields from fundamental to
applied work. Its core expertise is in growing high-purity bulk crystals. In this field the IKZ is at
the forefront of scientific work in Europe. This expertise is corroborated by its work on crystal
layers, material characterisation, and application. The IKZ synthesises crystals, mainly by
growing volume crystals and thin films, but now also has expertise in artificial crystals based
on hybrid perovskite heterostructures.
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Results
Service and infrastructure

In its infrastructure work, the IKZ provides industry and academia with customer-designed
semiconductor, oxide, and fluoride single crystals that are not available commercially. In 2019-
2024, the total number of customers was 84, generating average annual revenues of about
€ 690k. The materials in high demand include gallium arsenide, germanium and silicon. IKZ-
grown crystals are widely used in the industrial development of power electronics, lasers and
metrology, but are also designed for large-scale scientific projects such as the Einstein Tele-
scope and LEGEND-1000 projects, for which the IKZ aims to grow 450mm-diameter silicon
and 1,000 kg of highly enriched germanium-76 crystals, respectively. The Einstein Telescope
(with more than 30 institutions across Europe), which was included into the ESFRI roadmap,
and the LEGEND-1000 project (with more than 250 researchers from about 50 institutions
worldwide) were both shortlisted in the national prioritisation process for research infrastruc-
tures. Impressively, the IKZ has achieved its goal of growing 2" aluminium nitride and gallium
oxide bulk crystals of a very high quality. The institute plans to progress further with these
materials, growing large-diameter crystals up to 4-8” (see chapter 3).

The scientific work of the IKZ relies on a steady supply of specific raw materials, some
of which are becoming increasingly difficult or costly to procure. It is therefore very
good that the IKZ has started recovery and recycling efforts, which it should continue.
In addition, the IKZ should further diversify its portfolio of material suppliers.

Research

The IKZ achieves very good, at times outstanding, results in research. In its fundamental re-
search, the IKZ aims to identify, prepare, characterise and eventually scale up new and prom-
ising crystalline materials. Recent examples of materials that started from curiosity-driven pro-
jects and are now grown at the institute with a view to specific applications include gallium
oxide, lithium niobate, lithium tantalate and aluminium nitride. Some of the institute’s remarka-
ble research outcomes concern the laser cooling of fluoride single crystals and resistive switch-
ing of strontium titanate. The IKZ is commended for investing considerable effort in early-stage
searches and screening for promising crystalline materials for specific applications, such as
germanium oxide, potassium niobate and strontium titanate. Research results that are not
bound by non-disclosure agreements are published appropriately. As recommended, the insti-
tute has succeeded in increasing the number of peer-reviewed publications (on average from
67 per year in 2015-2017 to 106 per year in 2022—-2024), including an increasing number in
high-ranking journals.

Transfer

As recommended during the last evaluation, the IKZ has developed its exploitation strat-
egy further and consequently improved its transfer activities. Four spin-off companies
have been founded since the previous evaluation, and collaboration contracts with lead-
ing companies in Germany (Osram, Siltronic) and in other parts of Europe (IBM, Kistler)
have been expanded. As of 2024, the institute holds 52 individual patents in 23 patent
families. Against this backdrop, the IKZ should consider how to generate more revenues
from its work results.
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3. Changes and planning
Developments since the previous evaluation

The position of director of the IKZ became vacant in 2013 and the institute was led by an acting
director, the director of the neighbouring Ferdinand Braun Institute, Leibniz Institute for High-
Frequency Technology (FBH), until 2018. The institute rightly put strategic and personnel de-
cisions on hold during this time. The current director, who has been in position since 2018,
quickly set in motion a restructuring process for the IKZ, which was endorsed by the review
board during the 2019 evaluation and has since been implemented. Two of the four IKZ de-
partments are now focused on growth processes (Volume Crystals, Nanostructures and Lay-
ers). The third department (Materials Science) works on the characterisation and analysis of
materials, and the fourth one (Application Science) on bringing research results into applica-
tion. All four departments collaborate very well.

Each department is divided into two permanent sections, which is a new organisational entity.
Four sections are headed by the department heads, and the other four by their deputies. The
sections contain the relatively small research groups (usually two to three scientists) and junior
research groups. In line with the rise in institutional and third-party funding (see chapter 4), the
number of research groups rose from 13 to 24, and five new junior research groups were
established. Overall, this is a sound basic structure.

During the last evaluation, the new director also presented plans for an expansion of the insti-
tute’s activities, with the aim of extending the value chain of the crystalline materials developed
at the institute to include pre-industrial crystal prototyping technology (“Crystal Technology for
Technology Sovereignty”). The plans were endorsed and the institutional funding was in-
creased by € 2.1m p. a. from 2023 onwards to cover personnel costs (17 FTE), investments
and operating costs. Implementation of this extensive undertaking will be completed by the
end of 2026, en-abling the full range of new activities to be carried out in all four departments
on a sustained basis. It is welcomed that, at the same time, the IKZ took the sensible decision
to discontinue areas that no longer fitted within the institute’s strategy, such as thin-film and
multicrystalline photovoltaics. In the coming years, the IKZ plans to work on a broad array of
promising projects, both in research and technological application.

Strategic work planning for the coming years

The leaders and governing bodies of the IKZ have taken the sound decision to appoint
all four department heads in joint procedures with universities; the positions are already
accounted for in the programme budget. The Application Science and Volume Crystals
departments are currently led by scientists who hold university professorships, includ-
ing the director. A joint procedure to appoint a new leader of the third department
(Nanostructures and Layers) in collaboration with the Brandenburg University of Tech-
nology (BTU) Cottbus-Senftenberg should soon be complete. A new head of the fourth
department (Materials Science) will need to be found in 2028 when the current leader
retires. The institute needs to decide quickly which partner university it will work with
to carry out this joint appointment. The plan to establish a fifth professorship in the medium
term is also plausible. This would free up the director, who currently leads the Application Sci-
ence department.
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Planning for additional institutional funding (“Sondertatbestand”)

In 2027, following the work on “Crystal Technology for Technology Sovereignty”, the
IKZ plans to apply for an additional increase in institutional funding of around € 4m per
year from 2029 onwards under the heading “Crystal Technology for Technology Trans-
fer”. The IKZ earmarks € 1.8m for personnel costs (19 positions including one professorship
as head of the Application Science department), € 1.3m for operational costs and € 1.1m for
recurring investment and maintenance costs. During the site visit, the representative of the
Land Berlin explained that it will cover the rent for any additional space needed. The plans
are sound in principle. However, the IKZ should demonstrate more clearly in the final
application how the two planned actions are related:

Action 1 is extending the growth of crystals (particularly aluminium nitride and gallium
oxide) from 2” to 4-8” diameter, which would make them more attractive for industry
usage. In the proposal, the IKZ should include plans for accelerating industrial upscal-
ing through early collaborations.

Action 2 consists of offering in-house crystal growth teaching and training for universi-
ties and industry (Crystal Academy). The final proposal should clarify how the Crystal
Academy aims to collaborate with other training institutions in Europe.

4. Controlling and quality management
Organisational and operational structure

The IKZ is a member of the association Forschungsverbund Berlin (FVB) e. V., which provides
a Joint Administration and Supervisory Board for seven Leibniz institutes in Berlin. The FVB
Managing Director also acts as the budget officer for all member institutes, including the IKZ.

Internally, the IKZ is led by a director, who is one of two jointly appointed professors at the IKZ.
Together with the head of the small in-house administration team, the heads of the scientific
sections and the head of strategic science management, he sits on the Steering Committee
(Lenkungskreis), which is a suitable main forum for discussion and management. It is sup-
ported by internal committees and forums dedicated to specific tasks, including a Scientific
Council and various meetings for acquiring external funding. The director and the head of in-
house administration also meet regularly with the Works Council.

Financial resources

The IKZ's revenues totalled € 16.5m on average per year (2022—-2024). Revenues from insti-
tutional funding have risen since 2023 by about € 2.1m p. a. and stand at € 12.8m (2024). The
IKZ makes sensible, limited use of the possibility to carry forward institutional funds to a later
year.

Commendably, the director made external funding one of his priorities, which led to a
rise in third-party revenues from € 3m p.a. (23% of overall revenues) in 2015-2017 to
€ 4.5m (27%) in 2022—-2024. This includes both revenues from project grants (25.6%) and
from commissioned work (1.6%). In line with earlier reccommendations, funding from the
DFG has grown significantly. Industry funding for projects, however, has remained on
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about the same level since the last evaluation. The institute has set an appropriate target
for the overall ratio of third-party revenues (35%) and it is well placed to reach it. In
particular, the IKZ has the potential to increase the share of projects funded by the EU
and by industry.

Infrastructural facilities and their use

The IKZ building is situated in Berlin Adlershof. Due to the higher number of scientific projects
and the increase in institutional funding since 2023, the demand for laboratory and office space
has risen in recent years. The IKZ therefore rents (with rent payments covered by the Land
Berlin) additional laboratory space on nearby HU Berlin premises. In view of the limited energy
efficiency of the current building and the institute’s intention to grow further, the IKZ’s plan to
develop a long-term solution is supported.

In the past few years, the IKZ has modernised and refurbished major parts of its scientific
infrastructure. In total, it has invested more than € 20m, supported to a large extent by public
sources such as the European Regional Development Fund (ERDF) and additional institutional
funding. As a result, the IKZ now has state-of-the-art infrastructure in many fields, such as
float-zone silicon growth furnaces, electron microscopy facilities and a new oxide growth hall.
It is positive that some of the IKZ's facilities are open to external users on the basis of full-cost
pricing. It is appreciated that the IKZ took on responsibility for developing a climate-neutrality
concept for the FVB.

The IT infrastructure is set up in an appropriate manner, and there is an adequate IT security
concept. To a large extent, the IKZ relies on centralised offers and joint contracts through the
FVB and the Leibniz Association. The IKZ intends to continuously raise IT and cyber security
standards and keep them up to date, which is laudable.

Quality assurance of the scientific work

The IKZ appropriately monitors and assures the quality of its published research results. It has
introduced an obligation to share work to be published with all scientific staff prior to submis-
sion, which is a suitable means to guarantee fair authorship attribution. With regard to the
institute’s property rights policy, all publications undergo an in-house review to ensure that no
patentable results are published ahead of time. The high proportion of open-access publica-
tions is commendable.

The IKZ laudably gives suitable attention to data matters, including through its leading role in
the FAIRmat NFDI consortium (see also chapter 6).

Professional support for the institute’s infrastructure and transfer work is provided by the FVB
and, in particular, by the in-house administration team. The institute is commended for regularly
reviewing its portfolio of patents, and for taking well-founded decisions about extending them
and transferring them to partners. Crystal sales are calculated based on full-cost accounting.



IKZ evaluation report B-9

Quality management by the Scientific Advisory Board and the Supervisory Board

The Board of Trustees of the Forschungsverbund Berlin e. V. (FVB) acts as the supervisory
body for all member institutes, including the IKZ. It is supported by a dedicated Institute Com-
mittee in matters specific to the IKZ.

The Scientific Advisory Board supports the IKZ in its development and performs an audit of the
IKZ and its scientific units between the external evaluations. In line with recommendations from
the previous evaluation, it is appreciated that the IKZ and the FVB Supervisory Board are well
aware of the risk of conflicts of interest on the Scientific Advisory Board resulting from the fact
that some of its members come from industrial collaboration partners and universities. It is
welcome that the FVB has established compliance guidelines for new board members. It is
important that the institute keeps sight of potential role conflicts on the board. The IKZ lauda-
bly aims to appoint more female researchers to the Scientific Advisory Board. It is rec-
ommended to appoint more members from outside Germany, too.

5. Human resources
Leading scientific and administrative positions

The IKZ is headed by a director, who is jointly appointed with a university partner and leads an
IKZ department. In principle, the IKZ aims to fill the four department head positions in collabo-
ration with universities. At the moment, two departments are led by jointly appointed profes-
sors, while the other two are headed by senior executive staff (see chapter 3).

Since the restructuring of the IKZ in 2019, each department consists of two sections. Besides
the department heads, four experienced IKZ researchers were made section leaders and, con-
sequently, deputy department heads. The review panel appreciates the fact that the institute
will advertise these positions openly in future.

The sections contain relatively small research groups, whose number has increased since the
last evaluation from 13 to 24. In addition, there are five junior research groups (see below).

It is appreciated that the IKZ has employed a local head of administration since 2022. This is
a useful addition, complementing the position of head of the FVB joint administration team,
who is responsible for the IKZ and six further institutes.

Senior academic staff

The IKZ employs 13 non-executive senior scientists. About two-thirds of these positions are
permanent, and many presuppose highly specialised technical expertise. It is therefore very
good that, well before the retirement of a senior scientist, the IKZ leadership reviews whether
this expertise will still be in demand in the institute’s future strategic framework, and decides
accordingly whether and how the position is to be filled.

Overall, the number of permanently employed scientific staff at the IKZ increased from 22 in
2017 to 33 in 2024. Until now, decisions concerning permanent tenure have been taken by the
director and the section head on a case-by-case basis. For the future, regulations should be
documented and made available in a transparent manner.



IKZ evaluation report B-10

Academic staff in qualification phases
Staff with a doctoral degree

Since 2019, IKZ junior research groups (currently 5) have been the main route for postdoctoral
qualification. They are normally set up for 3+2 years and largely funded by external sources.
Their heads have tenure options. This is a suitable means for safeguarding institutional flexi-
bility and innovative approaches and for strategically training future science leaders.

The IKZ employs postdoctoral staff to a very limited extent outside of junior research group
leadership positions. There are currently three such positions. Supporting measures for post-
docs include participation in conferences, experiences abroad and career advice.

Doctoral candidates

Doctoral training at the institute is considered appropriate. There is a supervising committee
for each candidate, and there are extensive training offers within the IKZ. In line with earlier
recommendations, the number of doctoral candidates has risen significantly (from 18
in 2017 to 35 in 2025), as has the number of awarded PhD degrees (from 9 in 2015-2017
to 15 in 2022-2024). Candidates are commonly employed on a 75% contract for 3+1 years.
The average PhD duration is 4.4 years. The institute should aim to reduce this duration.
Commendably, it is only in exceptional cases that doctoral candidates continue to be employed
for postdoctoral research at the IKZ once they complete their PhD.

Science supporting staff

The IKZ’s scientific success rests to a large extent on its excellent support staff. It was a sound
decision to pool all technical staff in a centralised technical unit. It is good to see that support
positions were also put on a permanent footing following the director’s appointment. A number
of employees are expected to retire in the coming years. It is commendable that the IKZ gives
early attention to finding suitable replacements, including handover periods, where applicable,
for ensuring a smooth transfer of knowledge.

Since the recruitment of adequately trained technical staff members poses a challenge, the
IKZ is recommended to widen its search for potential applicants internationally and to continue
offering apprenticeships for Office Administrators, IT Specialists for System Integration, Cutting
Machine Operators, Electronics Technicians and Mechatronics Technicians. Notably, between
2018 and 2024, four vocational qualifications were completed, and as of September 2025,
there is one trainee in administration. Three former trainees received permanent contracts after
their apprenticeships.

The IKZ should continue to closely monitor the changing demand for traditional and digital
skills development formats, and, for example, consider offering German and English language
training opportunities again, to facilitate communication among IKZ staff.

Equal opportunities

The IKZ actively works towards establishing equal opportunities. Across all levels of senior-
ity, the share of women is 27%, which is approximately the same share reported at the
previous evaluation. 9 of 31 executive scientists (29%), 3 of 16 senior staff members
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(19%, including three postdocs), and 10 of 35 doctoral students (29%) are women. In
spite of notoriously low numbers of women students and researchers in physics, the
IKZ must continue to attract more female researchers, especially for leading positions.

6. Cooperation and environment
National partners

The IKZ collaborates most closely with HU Berlin, where the director holds a professorship.
There are currently four joint labs on the university’s Adlershof Campus, three of which have
been in place since 2019. It is very promising for future developments that HU Berlin, after
changes to financial circumstances in Berlin, is open to jointly appointing further professors.
TU Berlin and BTU Cottbus-Senftenberg are close university partners as well, and joint ap-
pointments are in place or in progress with both of them.

There are close contacts with nearby Leibniz physics institutes, in particular with the Max Born
Institute, the Ferdinand Braun Institute and the Paul Drude Institute. The IKZ also runs a joint
lab with DESY Hamburg, which recently led to a spin-off (see chapter 7). There is a dedicated
agreement in place for each joint lab.

The IKZ is a sought-after partner for large-scale research projects. It is a considerable achieve-
ment that it delivers crystals for the LEGEND-1000 and Einstein Telescope projects. In addi-
tion, the IKZ is a partner in an NFDI consortium, FairMAT, where it leads a task area.

The IKZ has extended its industrial collaborations in recent years. It is a very good achievement
that bilateral collaboration agreements are in place with all major companies in the fields of
crystal growth and related plant engineering in Germany.

International partners

The IKZ has a number of individual connections to international academic partners. It runs joint
labs with partner universities in the United States (Cornell) and China (Xi'an Jiaotong Univer-
sity). In this context, the IKZ needs to continue to be aware that it has sensitive technology
knowledge, which becomes increasingly challenging to handle from a research security point
of view. It must select its partners and modes of collaboration with care, with a view to main-
taining research environments that protect intellectual property rights.

The IKZ is a member of a few European consortia (e. g. the Smart Growth project and an
MSCA doctoral network). It should continue along this path to participate in, and eventu-
ally lead, European consortia more often. In terms of industrial collaborations, too, the
IKZ is recommended to leverage its expertise to intensify connections to the European
crystal growth-related industry outside Germany, both for identifying new collaborators
for research and development partnerships and for attracting international customers
for the institute’s crystal service.
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7. Sections of the IKZ

Nanostructures and Layers department

Semiconductor Nanostructures section

(6.3 FTE, of whom 3.0 FTE research and scientific services, 2.3 FTE doctoral candidates, 1.0
FTE science supporting staff)

The section comprises one research group and one junior research group, both of which have
been established since the previous evaluation. In continuation of earlier work, they now focus
on growing and enhancing 2D semiconductor materials, for external as well as internal users.
The section mainly uses physical and chemical vapour deposition methods and has a particu-
lar focus on quantum applications. It aims to establish an innovative crystal synthesis approach
that involves stacking 2D layers to create 3D crystalline materials. Meanwhile, thin-film photo-
voltaics and other topics that are no longer in as much demand from industry, have plausibly
been discontinued. The section now has access to a new isotope-pure molecular-beam epitaxy
(MBE) facility, so it now has the technical equipment it needs to pursue its new scientific pro-
gramme.

Since the promising new approach was established, the section’s work has already yielded
interesting and appropriately published results, e. g. with regard to twisted perovskite hetero-
structures and benchmarking of silicon-germanium-based heterostructures. The section has
attracted project funding from external sources, including the DFG, for example for work on
twisted epitaxial perovskite heterostructures. A spin-off that will deliver isotope-pure quantum
materials (Quantum Grade Materials) is currently being founded together with BTU Cottbus-
Senftenberg.

Achieving further progress in key areas, such as layer stacking and engineering isotope-free
semiconductors, presents a challenge. In order to attain its ultimate goals, the section is rec-
ommended to extend its portfolio of collaborations, particularly with regard to molecular-beam
epitaxy and deposition techniques. It should also define the potential areas of application of its
research results in greater detail. Further developments will rely heavily on the new head of
the department, currently being appointed with BTU Cottbus-Senftenberg (see chapter 3), who
is expected to lead the section in future. The section is assessed as “good to very good”.

Thin Oxide Films section

(10.0 FTE, of whom 4.0 FTE research and scientific services, 4.0 FTE doctoral candidates, 2.0
FTE science supporting staff)

Working within a coherent framework, the section focuses on the epitaxial growth of single-
crystal functional oxide films and heterostructures, for which it uses MOVPE and physical va-
pour transport (PVT) techniques. Its fundamental aim is to consistently improve their functional
properties and identify new ones, in order, ultimately, to enable their application in fields such
as optoelectronics and high-power electronics. Focus materials include gallium oxide, alkaline
niobates and strontium titanate. Consequently, the three research groups in this section focus
on perovskites, free-standing oxide films and gallium oxide. The section is an important link
between work on layer and bulk oxides, and it exploits this position for successful in-house
cooperation, for example with transmission electron microscopy and bulk crystal groups.
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The research results are impressive and published in well-regarded journals. For example, it
was demonstrated that beta gallium oxide has decisive advantages over pure gallium oxide
for high-power applications. In addition, the section analysed the complex material properties
of strontium titanate for reconfigurable devices. The section has a clear strategy for translating
its research into application, and also holds property rights. It is a very positive development
that a spin-off for gallium oxide epiwafers (NextGoEpi) is currently being founded in collabora-
tion with the Crystals for Electronics section. The section is assessed as “very good”.

Volume Crystals department

Semiconductors section

(14.4 FTE, of whom 5.4 FTE research and scientific services, 2.3 FTE doctoral candidates, 6.8
FTE science supporting staff)

The Semiconductors section with its three research groups is focused on growing established
bulk crystals such as silicon, for which a number of different growth methods are available and
which is a traditional core topic of the IKZ. Of particular importance was the decision to build a
new float-zone crystal growth furnace that can handle silicon crystals up to 8”, made possible
by a temporary increase of € 1.5m in institutional funding in 2017. Plausibly, the section dis-
continued work on multicrystalline photovoltaics, in line with institute-wide strategic decisions.
An eminent researcher was recruited from LMU Munich in 2018 to lead this section.

The section’s expertise and technology for growing large-diameter bulk crystals that cannot be
sourced commercially are exceptional, as is the quality of the crystals it produces. Examples
include hyperdoped germanium-76 crystals for the LEGEND-1000 project and the growth of
float-zone silicon crystals, for which a diameter of 77 was achieved — an important step towards
the target diameter of 450 m needed for the Einstein Telescope. The work on IlI/V crystals is
very good too. Research results are published appropriately. Third-party revenue, especially
from industry, is comparatively high. It is particularly important for this section that supplies of
the necessary raw materials continue to be secured in the future. It is very much appreciated
that the section has started to recover and recycle raw materials. The other sections should
also introduce these kinds of measures.

Large parts of the section’s work rest on collaborations with core customers of the IKZ, e. g.
Freiberger Compound Materials and Siltronic. The section should use its unique expertise to
attract more customers and industrial collaboration partners from outside Germany. The sec-
tion is assessed as “very good to excellent”.

Oxides and Fluorides section

(16.3 FTE, of whom 7.0 FTE research and scientific services, 3.8 FTE doctoral candidates, 5.6
FTE science supporting staff)

This section, which includes four research and two junior research groups, focuses on oxide
and fluoride crystalline materials, which are prepared at very high temperatures, and grows
them for internal and external users and for a wide variety of applications. Besides growing
crystals for prototyping and other areas close to technical use, the section’s key competence
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is in synthesising and characterising rarely used materials to identify properties that lend them-
selves to application. It is welcome that the section also works on fluoride crystal growth, which
is a rare but important topic in Europe.

The section prepares an impressive variety of around 50 different kinds of highest-quality crys-
talline materials per year, among them ones that not yet in widespread use (such as germa-
nium oxide), with the aim of identifying future core topics for the IKZ. The very frequent and
highly innovative results are published in well-regarded outlets; the underlying science con-
cerns, for example, the fundamental properties of lithium niobate-lithium tantalate, transparent
semiconducting oxides and substrates for advanced functional substrates. The outstanding
research on laser cooling of high-quality fluoride crystals is very promising with a view to ap-
plication in photonics, because such crystals allow for shorter wavelengths in the invisible
spectrum. The section is assessed as “very good to excellent”.

Materials Science department

Experimental Characterization section

(19.4 FTE, of whom 10.0 FTE research and scientific services, 5.9 FTE doctoral candidates,
3.5 FTE science supporting staff)

The section focuses on the experimental characterisation of crystalline materials, through in
situ and in operando methods, which is of crucial importance for the IKZ as a whole. Key
methods include transmission electron microscopy (TEM), X-ray imaging and spectroscopy.
The section provides first-rate analytical services for research carried out across all four de-
partments but it also works on its own research topics. In addition to hosting five research
groups and a BMFTR-funded junior research group, this section is the focus of the IKZ's par-
ticipation in the FAIRmat NFDI consortium, which led to a research data management spin-off
company (Glaide data).

The section’s many results are outstanding and regularly published in internationally visible
outlets. Particular highlights relate to resistive switching in defect-engineered strontium titan-
ate, and the characterisation of aluminium nitride bulk crystals and layers. The section plays
an important role in characterising and exploring the electric properties of new crystalline ma-
terials, and thereby significantly contributes to the IKZ’s mission of translating its materials into
industrial application. The section secures very high levels of third-party funding.

In 2028, the section head, who is also the head of the department, will retire. The infrastructure,
much of which is newly refurbished and includes new TEM infrastructure added in 2024 (gross
investment about € 6.5m), will give his successor an excellent opportunity to pursue a high-
quality research and development programme. For the long-term scientific development of the
section and the department it is recommended that a successor be appointed jointly with a
university, as planned. The Experimental Characterization section is assessed as “excellent”.
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Fundamental Description section
(8.8 FTE, of whom 5.0 FTE research and scientific services, 3.8 FTE doctoral candidates)

The section focuses on the application of numerical simulations for the understanding, design
and optimisation of crystal growth processes, including through mesoscale modelling, compu-
tational fluid dynamics (CFD) and artificial intelligence-based methods. It is very strong in multi-
scale modelling and methods development. The section interacts closely with other sections,
e. g. by using experimental data from bulk crystal research for validation of numerical test re-
sults. The four research and junior research groups tackle a very broad scope of work that
ranges from the atomic to a pre-industrial scale.

The scientific output is impressive and published in well-regarded outlets. It includes innovative
research approaches such as data-driven optimisation of silicon floating-zone growth and de-
velopment of machine learning models of Czochralski growth processes, among others. Im-
pressively, the section managed to attract an ERC Starting Grant and participates in an EU
consortium, Smart Growth.

In terms of future development, the section should consider sharpening its focus on selected
areas in which it aims to develop top-level expertise. This would mean that the IKZ may not
offer expertise in all areas in the long run, which could then be brought in via collaborations.
The staff turnover expected at senior leadership level over the coming years may provide val-
uable opportunities for new directions. The Fundamental Description section is assessed as
“very good”.

Application Science department

Crystals for Photonics section
(6.0 FTE, of whom 3.0 FTE research and scientific services, 3.0 FTE doctoral candidates)

This section, together with the Electronics section (see below), was established in 2019 (con-
tinuing and expanding existing work) in order to increase the institute’s orientation towards
industrial application. It has a clear focus on evaluating and benchmarking crystals for appli-
cation in photonic technologies, which demand a huge variety of materials. The section hosts
two successful groups: a joint research group with DESY Hamburg, which studies structural
dynamics of functional materials and nanostructures, particularly for UV nonlinear optics, and
the Centre for Laser Materials, which develops crystals for laser applications and concentrates
on short-wavelength and Q-switching laser materials.

The section has achieved impressive results that are published very in well-regarded outlets,
for example on the Czochralski growth of high-quality potassium terbium fluoride crystals for
optical isolators. In this and other fields the section enjoys a high international standing. In
2021, a spin-off was established for customer-oriented synchrotron beamlines (Tailored X-Ray
Products, TXP). First crystalline materials for lasers are now reaching the practical application
stage, e. g. in metrology work at the Fraunhofer Institute for Physical Measurement Techniques
(Fraunhofer-IPM). The section shows very good insight into potential industrial applications for
its technologies, creating opportunities for closer cooperation with enterprises. Collaborative
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projects would usefully complement the section’s DFG funding. The section is assessed as
“very good to excellent”.

Crystals for Electronics section

(12.8 FTE, of whom 5.7 FTE research and scientific services, 0.8 FTE doctoral candidates, 6.4
FTE science supporting staff)

The section has the goal of prototyping substrates for electronic applications, mostly gallium
oxide and aluminium nitride, which are two of the core materials worked on at the IKZ. It has
three groups, two of which focus on prototyping these two materials, while the third one goes
far beyond materials research, working on microstructuring and hetero-integration of devices
and systems. The high level of expertise in microstructuring creates further opportunities to
expand the section’s activities in the direction of industrial application.

Impressively, the section has succeeded in growing 2” aluminium nitride and gallium oxide bulk
crystals of a very high quality since the last evaluation. The ambitious, yet very promising aim
is to grow 4” aluminium nitride crystals and further enhance the purity of 2” gallium oxide crys-
tals in the near future. Another notable success is that, in collaboration with the Thin Films
section, this section has set up a spin-off company (NextGoEpi) to commercialise gallium oxide
epiwafers. It has a well-balanced portfolio of third-party funds. Based on its excellent results,
the section has the potential to produce more peer-reviewed publications.

The section is assessed as “very good to excellent”.

8. Handling of recommendations from the previous evaluation

The IKZ has successfully addressed most of the recommendations made by the Leibniz Asso-
ciation Senate in 2019 (see status report, pp. A-28 ff). It should now put increased effort into
filling the professorships and it needs to make further progress with regard to gender equality.
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The IKZ would like to thank all members of the evaluation committee for contributing
their time and expertise to the evaluation process. We regard the evaluation report and
its recommendations as valuable guidance for our ongoing efforts to establish the
institute as the leading institution in crystal growth science and technology on the
international level. The IKZ would also like to express its gratitude to the SAE for their
excellent support throughout the evaluation process.
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